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ON THE CALCIUM CLOUDS. 
By OTTO STRUVE. 


(Continued from page 653, lol. XX XIII.) 


Oscillations of Stationary Ca Lines. 


In apparent contradiction to the result that beginning from B3 and 
earlier no stellar line of ionized calcium should exist, is the fact, noted, 
[ believe, first by Professor Frost, that several spectroscopic binaries 
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Fic. 4. Velocity curve of 37 ¢' Orionis. The filled circles indicate the velocities 
of the star, while the open circles give the corresponding velocities of the 
stationary calcium lines. Phase 0 corresponds to the year 1900.0. 
of types B3 and earlier show lines of the “stationary” type which oscil- 
late with the same period as the other lines, but with a smaller ampli- 
tude. The velocity of the system derived from these Ca lines frequently 
does not coincide with that of the star, but resembles more nearly the 
reflex of the solar motion. In this respect such Ca lines behave exactly 
as the ordinary “stationary” type of line. Plaskett*' and others have 
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suggested that the oscillations of “stationary” Ca lines may be due to 
the effect of blending of a truly stationary line with a stellar line. This 
hypothesis can be tested numerically for certain objects. For this 
purpose I have selected the spectroscopic binary 37 ¢' Orionis, of spec- 
tral type BO, the orbit of which will appear in an early number of the 
Astrophysical Journal. Table VII contains the elements derived 
separately for the star and for the Ca masses. Figure 4 contains the 
velocity curves and the observations. 


TABLE VII. 


37 ¢' ORIONIs. 


Star Calcium 
i 8.4 years 8.4 years 
a +33.2 km/sec +16.2 km/sec 
e 0.22 0.25 
K 13.3 km/sec 7.5 km/sec 
i 1908 .3 1908.3 
w 105° 107 


The close resemblance in shape of the velocity curves for the star 
and for the so-called stationary Ca lines is very conspicuous. The 
periods are the same, but the amplitude for the Ca lines is only about 
one-half that of the other lines. The velocity of the center of mass is 
+33.2 km/sec for the star and +16.2 km/sec for the Ca lines. If we 
remove the component of the solar motion (15.3km/sec) the cor- 
responding velocities will be +17.9km/sec for the star and +0.9 
km/sec for calcium. 

As I have mentioned before, the star ¢* Orionis forms a system with 
the two components of the double star A Orionis, which is situated 0™.3 
east and 27’ north of ¢'. This is illustrated by the following numerical 
data: 

TABLE VIII. 


Spectral Vel. Vel. 
Star a 5 Mag. Type Star Ca 
en r M 
37 ¢' Orionis : 5 29.3 +9 26 4.5 BO +33.2 +16.2 
39 X Orionis br. 5 29.6 +9 52 D.4 Oe5 +31.8 +14.1 
39 X Orionis ft. 5 29.6 +9 52 5.6 Bl +30.0 ns 


The close agreement of these velocities, further supported by a good 
agreement in the proper motions, leads one to suspect equal and 
parallel motions in space for these two stars. The equality within the 
errors of measurement of the Ca velocities indicates that it is the same 
cloud which envelopes both stars and which moves with respect to the 
stellar system with a velocity of 16.2 — 15.3 = +0.9 km/sec. 

Let us now suppose, in agreement with the blend hypothesis, that 
the oscillations of the Ca lines are the effect of blending. If we denote by 
I* and Ica the intensities of the stellar lines and of the stationary lines, 
respectively, and if y and A denote the velocity of the system and the 
semi-amplitude of the velocity curves, it is obvious that: 


1*/Ton = Yea! (¥* — Yea) = Kea/(K* — Kea). (1) 


t 
% 





eR Seng g ene on 





Otto Struve 3 





The first equation gives for 37 ¢' Orionis: 
I*/Toa = 0.9/ (17.5 — 0.9) = 0.05. 


If we use the second equation and put A*=—13.3km/sec and 
K ca = 7.5 km/sec, we obtain: 

I*/Tea = 7.5/ (13.3 —7.5) = 1.3. 
This value is 26 times larger than the one obtained from the y veloc- 
ties. 

We must, therefore, conclude, that blending cannot be the cause of 
the oscillations of the Ca lines in 37 ¢' Orionis. For further verification 
of this conclusion I selected a number of spectroscopic binaries, the 
orbits of which are known, and computed the values of the two equali- 
ties (1). It is evident that these equalities should be fulfilled in every 
case, if blending is responsible for the oscillations. Table IX contains 
the results. 


TABLE IX. 

Kea Yca 

Spectral ee one 

Star Type Yea 7* Vo K* Kea K*—Kea YV¥*—Yea 
™ Orionis B3 +161 +233 +15.4 25.9 21 4.3 0.1 
x Aurigae Bl 15 —0O1 + 9.1 20.5 10.5 1.0 48 
t Orionis Oe5 +30.1 +213 +18.0 109.9 0 0.0 0.0 
¢ Orionis BO +162 +33.2 +153 13.3 7.5 is 0.05 
¥ Orionis B2 +13 +12.0 +17.4 144.1 80. Pe 4.4 
y Geminorum B5 +169 +38.5 -+12.7 30 ? ? 0.2 
Boss 46 BO —24. —45. —7. 217. i 0.03 0.8 
16 Lacertae B3 —19. —7. —10 22 0 0.0 0.0 


The last two columns, which should give the same value for every 
star, show in reality large differences. This disagreement continues 
when the list is extended to include all spectroscopic binaries of spectral 
types earlier than B3 and contained in the third Catalogue of spectro- 
scopic binaries by Moore.*? The proof seems sufficient that blending 
cannot be responsible for the oscillations of the “stationary” lines. 
Even though we may expect that in some individual cases the sys- 
tematic motions of the separate clouds are sufficiently large to obliterate 
the equality, we would certainly expect a good agreement in the major- 
ity of stars, since, as we have seen, the individual Ca velocities are 
invariably small. 

Column 8 of Table IX seems to indicate an increase in the value 
Kea/(K* — Kea) for the later types. One feels again tempted to ex- 
plain this as blend-effect, showing an increase of the intensity /* for 
later spectral sub-divisions. In view of our previous results, however, 
I regard this explanation as impossible. We shall see later that another 
explanation of this phenomenon can be given. The more complete list 
shows that this relation remains true in an average of many stars, but 
the dispersion is too large to be due to individual differences in the 
intensity of a supposed stellar K line. For example, the star 16 Lacertae 
of type B3 gives Kca==O0, indicating that the stellar line is absent, 
while 7° Orionis, also of type B3, gives approximately Koa = K*, indi- 
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cating that the stationary line is absent and that only a stellar line is 
present. All that can be stated at present is that oscillations of station- 
ary lines have never been observed in stars of spectral types earlier 
than BO. 

In determining the orbit of « Aquilae, F. C. Jordan** found that in 
addition to a stationary K line there existed a very faint line at A 3933 
which shared the oscillations of the other lines and had the same 
amplitude. He found also strong evidence of the existence of such 
stellar Ca lines in the spectroscopic binaries VV Orionis, 8 Scorpii and 
o Persei. However, Jordan did not believe the evidence to be abso- 
lutely conclusive, except in the case of o Aquilae. A similar effect was 
suspected by S. L. Boothroyd in the star H. R. 8803. With respect to 
o Aquilae this effect can probably be explained without difficulty. In 
the new Henry Drayer Catalogue the spectral type is given as B3, but 
it was formerly (in H.R.) classified as B8. Young suggests that it 
belongs to type B5. It seems therefore probable that it may be really 
a little later than B3 and would be expected from our intensity curve 
to show a faint stellar Ca K line. The other cases seem all subject 
to doubt and should not be given much weight unless supported by 
further evidence. 

Intensities of Stationary Ca Lines. 

In order to approach the subject of the calcium clouds from another 
side, I have estimated the intensities of the Ca K line for every star of 
spectral type B3 or earlier, contained in the program of the Yerkes 
Observaiory. If the stationary lines are due to separate clouds, we 
would expect to find little, if any, relation between the intensity of the 
line and spectral type. On the other hand, we would expect to find a 
definite relation between intensity and position in the sky. The scale 
of estimates is the same as that used in Table [V. The intensity of K 
in 9 Camelopardalis was called 10; 0 denotes absence of K. The results 
of the estimates and some remarks are given in the last two columns 
of Table II. In Figure 5 the separate values are plotted in the same 
manner as in Figure 1. It will be seen that separate regions of equal 
or nearly equal intensity can be outlined. Some of these regions are 
further distinguished by a similar appearance of the K line in width or 
diffuseness. Especially interesting are the two regions in Orion. The 
smaller, southern group, situated around the Orion nebula, is character- 
ized by faint and narrow lines. On the contrary, the northern group 
contains largely stars with strong K lines, among them the star 
x’ Orionis, in which K was estimated as 13. Another region of strong 
K lines is situated in the vicinity of 9 Camelopardalis and a third region 
of this kind lies between Cassiopeia and Cygnus. The Monoceros region 
contains faint Ca lines. The same is true of the Scorpius region. The 
two stars z' and x* Cygni show both strong and wide K lines, while the 
stars in Lacerta are distinguished by fairly strong and very narrow 
lines. It will be seen that some of the regions are identical with 
regions in Figure 1. 
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3y a mistake the wrong figure was used in the first part of this paper 
in the December number (page 649) of volume 33 of PopuLAr Astronomy. The 
correct figure illustrating the distribution of residual velocities is given below. 
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The Lacerta stars afford an excellent means of testing whether the 
intensity of the K line depends on the spectral type of the stars within 
a given cloud. The results are collected separately in Table X. 


TABLE X. 
Star Spectral Type Intensity of K 
6 Lacertae B3 4 
10 Lacertae 06 5 
12 Lacertae B2 4 
16 Lacertae B3 4 


This table seems to show that there is a very small increase in inten- 
sity for the earliest types. The strongest stationary K lines so far re- 
corded are found in x’ Orionis, of spectral type B3, and in 9 Camelo- 
pardalis, of type BO. 














Fic. 5. Distribution of intensities of stationary K lines. 


In order to test the relation between intensity and spectral type more 
completely, I have taken the means for separate spectral classes, as 
shown in the following summary. The differences in the stellar magni- 
tudes between the brightness in the line and in the adjoining portion 
of the continuous spectrum were taken from Figure 2. 
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TABLE XI. 


Spectral type 0 BO Bil B2 B3 B5 B6 

Number of stars 9 16 14 21 92 estim. estim. 
Average intensity Sc £2 22. 335 2.5 (0.3) (0.0) 
Difference in magnitudes 1.2 0.7 0.7 0.8 0.6 (0.1) (0.0) 


The last two values were estimated on the basis that only one sta- 
tionary line is known in a B5 star and that they do not occur at all in 
B6 and later spectral subdivisions. 
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Fic. 6. Intensity curve of stationary K line 
Figure 6 shows the intensity curve for the stationary K line. The 
broken line indicates the intensity of the ordinary stellar K line. The 


change of slope in the intensity curve of the stationary line at B3 
seems to be real and probably has a definite physical meaning. 


Color Indices of B-type Stars. 


Seares and Hubble of the Mount Wilson Observatory have found 
that stars embedded in diffuse galactic nebulae frequently show an 
appreciable positive difference between the observed color index and 
that which would be expected from their spectral types.** This differ- 
ence they called “Color Excess”. More recently Hubble has shown 
that in practically every case where a bright and diffuse nebula seemed 
to be associated with a star too faint to produce the observed light in- 
tensity of the nebula, such stars showed a considerable color excess.*® 
This apparent redness of the stars he attributed to the scattering power 











8 On the Calcium Clouds 





of nebular matter between the observer and the star. It is evident that 
such matter would also produce a weakening of the star’s magnitude 
sufficient to account for all discrepancies between theory and_ ob- 
servation. 

If the stationary Ca lines are produced by clouds of calcium, one 
would expect a similar effect of light-scattering. In order to test 
whether any bright nebulosity could be detected in the vicinity of stars 
in which the stationary lines are especially strong, I obtained a direct 
photograph of 9 Camelopardalis with the 24-inch reflector. An ex- 
posure of 30 minutes, showing stars to the 17th magnitude, does not 
show the least trace of any nebulosity. It seems clear that the nebula 
must be too faint to register on a photographic plate. This explains 
also why Young was unable to photograph bright Ca lines in the 
vicinity of stars having stationary lines. 

In order to find whether any effect of light scattering existed, I 
grouped all stars in Table I] for which intensities had been estimated, 
according to this intensity. In order to free the results from the effect 
of spectral type, I subtracted from the intensities of the O stars two 
units. The greatest intensities should evidently be associated with the 
greatest color excesses, if scattering of light takes place. ‘The most 
reliable values of the color indices of bright stars are probably those 
which were obtained from photo-electric observations by Dr. K. F. 
Bottlinger.** The mean error of one observation is, according to 
Bottlinger, only +0™.013. His list contains 46 stars for which in- 
tensities of stationary lines are available. Bottlinger gives the value 
of the color excess under column FE of his table. These values are 
expressed on his own scale and should be multiplied by 1.982 to reduce 
them to the more commonly used system of King. Averaging the in- 
dividual values according to the intensities of the Ca lines I obtained 
the following table: 

TABLE XII. 
Intensity Ca K. 13 10 6 5 4 3 2 


: 2 1 0 
Color Excess E +0.079 +.052 +.046 —.025 —.008 +.005 —.020 —.012 —.016 
( Bottlinger ) 


CE in King’s scale -+ .158 +.104 +.092 —.050 —.016 +-.010 —.040 —.024 —.032 
Number of stars 1 1 3 6 7 6 7 4 
The table shows that stars in which stationary lines are strong are 
invariably associated with large color excesses. The negative color 
excesses for the fainter lines mean simply that the average color com- 
monly accepted for B-type stars is influenced by scattering of light 
in Ca clouds, and that the true color would be bluer than usually sup- 
posed. The relation of Table XII is illustrated graphically in Figure 7. 
The individual values show considerable dispersion, which is to be ex- 
pected, since scattering of light may be produced by calcium clouds 
anywhere in the line of sight, while stationary lines are produced only 
at small distances from the star. If a star shows strong stationary 
lines, its color will be redder than the average, but if it has no station- 
ary lines or very faint ones, it may be either blue or red—blue, if there 


oper 














ee 





Otto Siruve 9 





are no other clouds in the line of sight, and red, if there are such clouds. 

A comparison of the values given in Table XII with those of Hub- 
ble** seems to indicate that the color excesses of stars involved in bright 
nebulae are from 5 to 10 times larger than those associated with the 
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Fic. 7. Relation between Color Excess and intensity of stationary K line. 


strongest stationary Ca lines. This would indicate that the scattering 
power of the Ca clouds is much smaller than that of the bright nebulae. 
It is not surprising, then, that all attempts to obtain direct photographs 
of Ca clouds have thus far failed. 


Summary of Observational Results. 


Any hypothesis that attempts to explain the phenomenon of the 
stationary Ca lines must comply with the following facts. 

1. Stationary Ca lines appear in the majority of stars of spectral type 
B3 and earlier. 

2. They are very faint or entirely absent in many stars of high 
galactic latitude, but they do occur in some such stars. 

3. The radial velocities from the Ca lines clearly show the effect of 
the solar motion. 

4. They have no K-effect. 

5. Their individual velocities are considerably smaller than those of 
the B-type stars, but are well established in a large number of cases. 

6. These individual velocities are not distributed at random, but in- 
dicate group motion for certain well defined regions in the sky. 

7. These regions are associated with some of the more distinct Milky 
Way clouds or with regions of greatest star density. 











10 On the Calcium Clouds 





8. The intensities of the stationary lines are strong in certain regions 
of the sky and fainter in others. 

9. The greatest intensity of these lines so far observed corresponds 
to a difference of about 1.8 stellar magnitudes between the brightness 
within the line and in the adjoining portion of the continuous spectrum. 

10. In an average of many stars they show a rapid increase in in- 
tensity from B5 to B2. Between B2 and O the increase in intensity is 
much slower. 

11. The stars which have the strongest stationary K lines are ap- 
preciably redder than those in which these lines are faint. 

12. The intensity curve of the ordinary stellar K line indicates that 
it should not be present in type B3 or earlier. It begins to be appreci- 
able in type B5 and increases rapidly for later spectral subdivisions. 

13. Certain spectroscopic binaries of spectral types BO to B3 contain 
sharp Ca lines which oscillate with the same period as the other lines 
but with a smaller amplitude and a different velocity of the system. 
This effect has not been noticed for types earlier than BO. On 
the average the effect increases numerically with spectral type, 
Kea/(K* — Kea) approaching infinity. However, there are stars, like 
16 Lacertae, belonging to spectral type B3, in which no oscillation of 
the Ca lines occurs. 


Some Possible Explanations. 


The data shown in Figure 1 seem to prove that the phenomenon of 
stationary Ca lines is due to vast clouds of calcium, which may be 
ordinarily in the state of dust, being composed of solid particles. 
These clouds show a strong concentration toward the plane of the 
Milky Way, where they seem to cover practically every square degree 
in greater or smaller density. The clouds form separate masses which 
show small but definite systematic motions with respect to the stellar 
system as a whole. In high galactic latitudes the clouds are scarcer 
and it is probable that at least in some directions the line of sight does 
not encounter any such clouds. The stars move in all directions through 
these clouds, but only the hotter stars, of spectral type B3 or earlier, 
are capable of exciting and ionizing at a distance the material of which 
the cloud consists. The source of energy may be similar to the cathode 
rays and the whole phenomenon may be analogous to the aurora, 
especially if we adopt Vegard’s view that the chief auroral line is due 
to the bombardment of solid nitrogen by Cathode rays. It seems logical 
to expect that the exciting power increases constantly from the later 
types to the earlier ones. Apparently this power begins to be sufficient 
to show a stationary absorption line with stars of spectral type B3. 
Evidently this line will originate at small distances from the star. In 
the earlier spectral types the limiting distance will increase, but ap- 
parently the phenomenon soon begins to disappear in the near vicinity 
of the star on account of the single ionization being replaced by higher 
degrees of excitation. It is not impossible that stationary lines of 
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such highly excited atoms actually exist, but it is doubtful that such 
lines will be sufficiently strong to be recorded with our modern 
spectrographs. 

There is another reason why we should expect to have a compara- 
tively transparent layer in proximity to the hottest stars. H. N. Rus- 
sell** has pointed out that a similar effect exists in the bright nebulae. 
In the vicinity of the stars and illuminated by them, such nebulae are 
frequently less bright than would be expected if the inverse square 
law is applicable in this case. From other considerations Hubble has 
shown that this law holds true for the diffuse galactic nebulae. The 
apparent faintness of the nebulae near the stars Russell ascribes to 
the effect of radiation pressure which will repel dust of the right kind. 
Only coarser particles will be able to approach the stars. As was 
shown by Russell, a particle of the optimum size will be repelled by 
the force of light pressure, which for the sun is ten times more than 
gravity. For the giant stars this force is ten times that of the sun. 
Russell concludes that while the cooler stars will produce only a small 
effect of repulsion on particles between rather close limits of size, the 
giant stars will produce an enormous effect, repelling particles of very 
different sizes. This explanation may apply also to the Ca clouds. 

Thus the hotter stars will produce their stationary lines in shells tle 
average distance of which from the central body depends largely o1i 
the temperature of the star and the thickness of which will be mainly 
a function of the density of the cloud. The intensity of the stationary 
line will at first rapidly increase from zero to a certain value, as we 
pass from a star of type B5 to one of type B3. This continues until 
the limit of thickness of the shell is reached. As we pass to earlier 
spectral subdivisions the shell will begin to separate from the star and 
will be formed at some distance from its surface. The spectral type at 
which this separation occurs is indicated by the break in the intensity 
curve in Figure 6. For the hottest stars the intensity of the stationary 
Ca lines increases but slowly, since the absorption occurs mainly in a 
shell of the same average thickness. Further increase of temperature 
simply removes the shell to higher elevations above the surface of the 
star. At this stage the intensity of the stationary lines will depend 
mostly on the density of the cloud, and not so much on the spectral type 
of the central star. This explains why the strongest stationary lines 
are found in type B2 (x? Orionis) and in BO (9 Camelopardalis) and 
not in the hotter O stars. 

The increase in thickness of our shell of calcium matter probably 
depends on the luminosity or on the temperature of the star. Suppose 
that in a given star the intensity of the incident light of wave-length 
3933 is J,. The observed intensity in the K line is 7, which is smaller 
than J, on account of monochromatic absorption within the cloud. 
Then: 

imie Bx 
where B is the absorption coefficient and + is the thickness of the ab- 
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sorbing layer.*® Milne*® has pointed out that for monochromatic ab- 
sorption the coefficient 8 may be very large, and that consequently a 
very tenuous cloud of calcium could absorb a sufficient quantity of light 
to produce an appreciable absorption line. 

In Table XI were given for various spectral types the values 
(m—m,), representing the difference between the light in the con- 
tinuous spectrum and in the K line. These values are related to the in- 
tensities in the following manner: 


m—m = 2.5log//I, = 2.5 log obs = —1.08 Bx. 


Suppose we have observed two stars surrounded by clouds of equal 
density. Then £ will be the same in both cases. The ratio of the 


magnitude differences will be equal to the ratio of the thicknesses of 
the shells: 


(m — m,)/(m' — m’) = 2/2’. 
Using this relation we find by means of Table XI that between spectral 
types B5 and B3 the thickness increases 8.7 times. Between types B3 
and O8 this increase is only 2.0 times. If we call the thickness of the 


shell belonging to a star of spectral type B5 unity, we find the follow- 
ing relation between type and thickness: 


TABLE XIII. 
Type BS B4 B3 B2 Bl BO O9 O8 


x 1.0 3.0 6.0 4 8.4 96 108 12.0 
Absolute Magnitude —08 —09 —13 —18 —25 —31 —33 —3.5 
Luminosity 1.0 a. 1.6 2.4 48 83 10.0 12.1 
Temperature in 1000 150 155 160 17.5 185 20.0 a. amo 


For convenience I have also given the absolute magnitudes as derived 
by Adams and Joy*’ for the B-type stars and by R. E. Wilson*? for 
the O-type stars. The third line contains the corresponding luminosi- 
ties, and the fourth, the temperatures according to Miss Payne.** 

Since the oscillations of the stationary Ca lines in spectroscopic 
binaries cannot be due to blending, they must apparently be attributed 
to real motions in the calcium masses. It seems probable that whirls 
of calcium dust will be produced in the vicinity of the components of 
a rapidly revolving double star, similar to the whirls of water caused 
by the rotation of the propeller of a rapidly moving boat. Whirls in a 
calcium cloud can be observed only in stars in which the stationary 
lines are originated in the immediate vicinity of the stellar bodies. 
Thus, oscillations of stationary Ca lines should be expected only in 
later spectral subdivisions, showing on the average an increase as we 
progress from BO to B5. This corresponds exactly to the observational 
results. Since the thickness of the shell depends essentially on the 
density of the cloud, it is easily conceivable why some stars as early as 
BO (for example ¢' Orionis) show oscillations in the Ca lines, while 
other stars (like 16 Lacertae), belonging to spectral type B3, show no 
oscillations at all. This hypothesis may also explain such anomalies 
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from the pure elliptic motions as were observed by Lee in the velocity 
curve of 9 Camelopardalis. 

There seems to be a tendency at least in some Calcium clouds to be 
dragged along, slightly, by the B-type stars. This effect is especially 
noticeable in the Perseus-Cassiopeia region, where the stars as a whole 
seem to form a moving cluster with a considerable velocity of approach. 
The Ca cloud in this region also shows approach, though in a lesser 
degree. One would again feel tempted to explain this as blend effect 
of a stellar line and a stationary line. But the evidence of Table IX 
is so overwhelming that I cannot but disregard such an explanation 

Suppose, for example, that blending is responsible for the apparent 
dragging observed in the spectroscopic binary Boss 46 (a==0" 12™; 
§= +50° 53’).4* From Moore’s third Catalogue of spectroscopic 


binaries we find A*==217km/sec; Ke 7 km/sec; y" -45 

km/sec ; yea == —24 km/sec. It thus falls into the Perseus-Cassiopeia 

group. Since the solar motion is +7 km/sec we would expect that 
I*/Tea = 0.8, 


indicating that the blended components must be nearly equal in inten- 

sity. On the other hand, the amplitudes of the velocity curves give: 
1*/Lea = 0.03, 

indicating that the stellar line is extremely faint. Furthermore, A* is 

so large that the lines would be separated most of the time, and blend- 

ing should not be observed. Evidently blending does not explain this 

phenomenon. 

[ am therefore inclined to attribute this apparent drag either to an 
effect analogous to that of the “whirls”, or, better, to real motions. It 
seems reasonable to suppose that the clouds have been formed by cal- 
cium being thrown out from the stars in the form of prominences. 
The sun seems also to throw calcium out in such manner. There is no 
reason to doubt that this phenomenon will be much more violent in O 
and B-type stars. Those calcium particles which are of the right size 
to balance gravitation and light pressure will not return. Such masses 
thrown out from many stars will equalize their individual motions, but 
will to a certain extent retain their systematic motions. If every star 
in the Perseus and Cassiopeia region were moving in the same direc- 
tion, the cloud would have the same motion as the “moving cluster.” 
Kvidently there are other stars contributing to the formation of the 
calcium cloud, which do not move in this preferential direction. Thus 
the cloud will show some average motion for the given region. 
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REPORT ON MARS, NO. 32. 


Location of the Southern Polar Cap. 


By WILLIAM H. PICKERING. 


LocATION OF THE SOUTHERN POLAR CAP. 


In Reports Nos. 26 and 28 we showed by means of latitude deter- 
minations of various well marked points on the planet’s surface, that 
the position of the axis of Mars as given in the Ephemeris was in error 
by about 3°. All previous observers who had located it had done so 
by means of observations of the polar caps. In the summer of 1924 
we decided that we too would locate it, as far as practicable at this 
very favorable apparition, by this older method of observation. When 
the caps are large, and extend into comparatively low latitudes, they 
melt in the noonday hours, so that at sunset their rims are in a higher 
latitude than at sunrise. Moreover both caps are often irregular in 
shape and marked angularities of outline sometimes occur. This is 
especially noticeable in the case of the southern cap. It therefore 
seemed best to confine our observations to periods when the diameter 
of the cap did not exceed 1000 miles. Another cause further limiting 
the range of our measurements is due to the gibbous shape of the 
planet, when a portion of the cap may remain unilluminated on the dark 
limb. Even the approach of the terminator we found involved con- 
siderable subjective errors. The size of the disk is of less importance, 
and satisfactory measures were actually made in 1919 when its diameter 
was only 6".2. Asa result of the two above limitations it appears from 
a study of the last six apparitions, that the position angle of the north- 
ern cap can in general only be accurately measured between solar longi- 
tudes © 60° and 130°, and the position angle of the southern one be- 
tween © 230° and 295°. Only 135° out of the whole orbit of the planet 
can therefore properly be used, and often not that. 

Since even when small the cap is frequently not circular, it is clear 
that measures of the position angle of its apparent major axis cannot 
be depended on for this purpose. What we must measure is the posi- 
tion angle of that portion of the limb lying half-way between the 
extremities of the cap. For this purpose we usually laid off by the eye 
an arc three times the length of the cap, and symmetrically placed with 
regard to it. We then measured the position angle of its middle point. 
The thread may be placed either just inside, or just outside the limb. 
Lowell recommended the former, but we found that measures of the 
latter gave quite as small average deviations. Also their position angles 
averaged slightly higher. Both methods were used every night when 
practicable. A complete determination consisted of six measures, 
three made in one direction and three alternating with them in the 
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other. Measures were secured both by Mr. Hamilton and myself. 
Comparing our readings with the computed position of the polar axis 
of the planet, as given in the Ephemeris, it is clear that if the cap was 
centered on the planet’s southern pole, our readings, starting with 
an origin on the equator, would always be 90°. If the cap was 
centered to one side of the pole, and we plotted our results with Mar- 
tian central longitudes » as abscissas, and the position angles as ordi- 
nates, we should obtain a curve of sines (Figure 1) rising equally 
above and below position angle 90°. If owing to an error in the 
Ephemeris we did not compare our measures with the true polar axis, 
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Fig. 1. Position Angles of the Southern Polar Cap. 


our curve would rise equally above and below some other position 
angle. The difference between that angle and 90° would give us the 
error in the Ephemeris at that time, that is to say for the geocentric 
longitude of Mars when the observations were made. 

Our first satisfactory observations were secured by Mr. Hamilton 
on September 9, © 253°.3, M.D. November 41, and are indicated in 
Figure 1 at the right by crosses. Our last accepted observations were 
made by myself on November 15, © 294°.9, M.D. December 51, and 
are indicated by circles. The observations were continued until Decem- 
ber 11, © 310°.2, M.D. January 21, after which extensive clouds 
formed covering the cap. Diameter of the cap 280 miles, or 7°.6. 
During this interval the phase axis approached nearer and nearer, and 
finally coincided with the polar axis. Corrections were computed in 
order to convert tangents to the terminator to tangents to the limb, but 
at this point measures by Mr. Hamilton and myself became markedly 
divergent, and we concluded that our eyes were affected differently by 
the proximity of the darker terminator. It was therefore finally de- 
cided to reject all observations made during this last period. 

An examination of the remaining observations clearly indicates a 
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sinusoidal curve, here represented by the continuous line, and although 
four of the results deviate from it by over 5°.5, yet few of the others 
show exceptional deviations,—in no case exceeding 4°.5. Unfavor- 
able weather was the cause of the paucity of early observations. What 
is at once obvious, however, is that the results are by no means sym- 
metrical about the ordinate of 90°, indicated by the heavy horizontal 
line. The axis of the sinusoid as drawn coincides with 87°. Mr. 
Hamilton’s measurements average a little higher than mine, but a curve 
based on them exclusively would not raise the axis above 88 It is 
therefore clear that our united as well as our individual observations 
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of the polar cap fully confirm my previous ones of Martian latitudes 
in showing that the error in the present Ephemeris 
siderable size. 


sofa very con- 


The lowest ordinates represent the extreme position of the center 
of the cap when it was on the phase side of the planet, that is the 
night side The whole of the cap was visible however, since the ob- 
servations were made at the time of the summer solstice of the southern 
hemisphere. The highest ordinates represent the extreme position of 
the center of the cap when it was on the day side of the planet, but 
not at the time when the sun was on its meridian. The diameter of the 
cap varied during the observations from 19° or 700 miles to 7° or 250 
miles. The continuous curve in Figure 1 was drawn to agree as closely 
as possible with the observations while meeting the requirements that 
its period should be 360° and its axis horizontal. It differs from a true 
curve of sines, however, in that it was found necessary to make the 
amplitude 8° for the early observations, but only 7° for the later ones. 
This shows that as the cap grew smaller the side most remote from the 
pole melted faster than the side nearest it, causing the center of the 
cap to approach the pole 1°, or 37 miles, in 36 days. The rejected ob- 
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servations following the last ones plotted, and made in November and 
early December, showed the amplitude of the curve, and the cor- 
responding distance of the cap from the pole, still further reduced to 
about 5°. The reduction was again therefore mainly on the sunward 
side of the curve. These observations carried the axis still further 
down, but since the observers could not agree satisfactorily between 
themselves, it was decided as above stated that all of these measures 
should be rejected. 

Turning now to our former determination of the size of the errors 
in the Ephemeris, based on our observations of the latitude of 13 
clearly marked points on the planet’s surface, let us see where this 
determination would lead us to locate the axis of the sinusoid. A 
simple solution of spherical triangles shows that, assuming the error 
C to be —2°.9, and error D —0°.4, then the position angle of the axis 
of the sinusoid on September 9 would be 87°.5, and on November 15, 
87°.0. These angles are indicated in Figure 1 by the short heavy 
horizontal lines at the two ends of the curve. The result already ob- 
tained from the polar snows, that is to say the location of the axis of 
the sinusoid in latitude 87°, is thus seen to agree in a very satisfactory 
manner with our computed results. 

Even after allowing for this change in position of the axis of the 
planet, it is still evident that the sinusoid does not fit the observations 
as well as it should. If we increase further the amplitude of the early 
part of the curve, this will not help the observations below the axis, 
and if we incline the axis, that would imply that the error in the 
Iphemeris was unbelievably large. If we widen the curve at the top 
and narrow it at the bottom, as shown by the dotted line, it will un- 
doubtedly fit the observations better, though it will no longer be a 
curve of sines. The nodes will then be alternately 200° and 160° 
apart. It is not easy to interpret this phenomenon, even if the cap was 
then due exclusively to cloud, and I merely mention it in passing. 











TABLE I. 

MEAsSvuRES OF Pos!ITION ANGLE BETWEEN w 60° AND 180°. 
——Pickering - —————— Hamilton—————_——- 
Inside Disk Outside Disk Inside Disk Outside Disk 
1924 P.A. Dec. P.A. Dee. 1924 P.A. Dec. P.A. Dec. 
Oct. 24 93.7 +1.4 91.5 —1.6 Oct. 27 92.4 —1.2 94.7 —0.2 
27 92.2 —0.1 90.6 —2.5 28 91.9 —1.7 93.1 —1.8 
27 90.6 —1.7 93.2 +0.1 29 93.9 +0.3 96.2 41.3 
28 95.1 42.8 95.8 +2.7 29 95.9 2.3 97.6 +2.7 
28 93.6 +1.3 95.8 +2.7 30 92.0 —1.6 94.1 —0.8 
29 91.8 —0.5 91.7 —1.4 30 93.8 +0.2 94.0 —0.9 
30 90.8 —1.5 92.5 —0.6 30 94.6 +1.0 95.0 +0.1 
30 91.0 —1.3 93.5 +0.4 Nov. 1 92.6 —1.0 93.9 —1.0 
Nov. 9 92.0 —0.3 93.7 +0.6 8 95.7 2.1 95.9 +1.0 
92.3 +1.2 93.1 +1.4 93.6 +1.3 94.9 +1.1 


Let us now examine these results a little more closely, because they 
have a distinct bearing on the value that we should attach to the posi- 
tion of the axis of Mars as given in the Ephemeris. At the maxima 
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and minima of the curve the ordinates, that is the position angles, 
change but slightly. At the second maximum, between central longi- 
tudes » 60° and 180° the writer and Mr. Hamilton each secured 18 
measures involving 108 readings for each observer. These measures 
are entered in Table I, the left hand portion being devoted to my 
measures, the right hand to those of Mr. Hamilton. Following the 
date, the first two columns give the position angles and deviations when 
the thread in the eyepiece was superposed on the disk of the planet, 
the other two columns give the same results with the thread outside. 
Mr. Hamilton’s measures are similarly arranged. First it will be 
noticed that my average position angle for the eighteen measures is 
92°.7, while Mr. Hamilton’s is 94°.2, a difference of 1°.5, a pretty large 
quantity when it comes to finding the location of the planet’s axis. 
Next we notice that we both find that measures made with the thread 
outside the disk give larger values than those with the thread inside, 
in my case by 0°.8, in Mr. Hamilton’s by 1°.3. Lowell used no outside 
measures, which partly explains the small inclination that he obtained. 

The location of the axis of Mars as adopted in the Ephemeris de- 
pends on the position in the heavens of the northern pole of the Martian 
axis as given in Bulletin No. 24 of the Lowell Observatory. Lowell 
does not state precisely how he located it, but the observations of 
Schiaparelli, Lohse, Cerulli, Struve, and himself, for different appari- 
tions ranging from 1877 to 1905, were plotted on a chart, fourteen 
points in all; and he then says “From all these determinations the 
probable value seemed to the writer to put the pole of the axis in R. A. 
317°.5 and Dec. 54°.5.” Apparently it was located by inspection, and 
possibly by mental weighting of the results. The position he selected 
lies near the center of an area some 4° in diameter, which contains 
all the observations mentioned. As far as the inclination of the axis 
is concerned 6 of the 14 determinations agree with ours within 0°.2, 


and 2 more, —one on either side,—within about 0°.5. The remainder, 
consisting of two of Lohse’s positions and all four of Lowell’s, indi- 
cate a much smaller inclination, and it is because of these ‘that the 
Ephemeris value differs in this respect from ours by nearly a degree. 

Where all the previous measures differ from ours, however, is in 
the azimuth, the angle at right angles to the inclination. Struve’s 
value, based exclusively on the changes in the orbits of the two satel- 
lites, falls much nearer ours in this respect than any of the others,— 
about 1°.5,—and it is a great pity that the ephemeris based on it by 
Marth was ever changed. Our observations of the polar cap were 
made between such dates, that is between such values of ©, as to in- 
clude the planet’s winter solstice, 270°. They were therefore particu- 
larly adapted to determining the azimuth of the axis, but gave no 
indication of the inclination. Our value of this latter quantity there- 
fore rests solely on our measures of the latitudes of selected points 
scattered over the surface of the planet, during five different appari- 
tions. Our measures of the azimuth of the pole based on the southern 
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polar cap, as shown by the,sinusoid, Figure 1, agree most satisfactorily, 
as we have seen, with our measures based on the latitudes of the 
selected points. Why they should differ so greatly from the measures 
of other observers it is difficult to understand. 

To both of us the displacement of the cap from the Ephemeris pole 
on the night side of the planet was conspicuously greater than on the 
day side. Indeed if we compare all the observations made near the 
second maximum of the curve, between » 60° and 180°, with all those 
made near the minimum, between 240° and 0°, we find but a single 
observation made at the maximum which is farther from the ordinate 
of 90° than the very nearest of all the observations made at the mini- 
mum. The same is also true of the first maximum. We cannot believe 
that any other astronomer, watching the planet, and measuring the cap 
between the dates when we observed it, could have possibly thought that 
the cap was equally displaced on both sides of the Ephemeris pole. 

The only explanations that we can offer for the discrepancy between 
the results are (a) to believe that when the others observed the planet, 
it was not well located in its orbit to determine the azimuth, (b) that 
the proximity of the terminator affected their readings, (c) that they 
only placed the thread of their micrometers inside the disk, instead of 
both inside and out, and finally (d) that their subjective errors due to 
astigmatism and other causes were different from ours. 

It is well known that all measures of position angle are influenced 
by subjective errors, often small, but increasing in magnitude with the 
difficulty of the observation. We have also found them in the case 
of Mars to increase with the approach of the terminator. Such 
measures therefore should always be avoided if any other kind of 
observation can be substituted for them. The method of locating the 
axis based on latitudes is not subject to this defect. Let us suppose for 
example that we actually drew all central Martian markings three per 
cent of the radius too far to the north, then while their computed 
latitudes would be in error by this amount, the difference in their lati- 
tudes, let us say in 1914 and 1922, would still remain 6°, just as we 
have already found it to be in our previous Reports. The error of the 
position of the axis, half that amount, would therefore remain un- 
changed by this assumed subjective error. 

By the method of latitude determinations the azimuth of the axis is 
corrected when the planet is at its equinoxes, and when in consequence 
its equator crosses the central meridian at the center of the disk. The 
positions of the markings at the two equinoxes should therefore appear 
exactly alike at these times. The azimuth by means of the polar caps 
on the other hand is determined, as we have seen, when the planet is 
at its solstices, and the caps are then subject to small shifts of position, 
as Lowell and others have shown. 

The reason why he obtained such a different value for the inclina- 
tion from other observers is not easy to explain, but we find in general 
that position angles of the southern cap give higher inclinations than 
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those of the northern. Thus of the four observers quoted by Lowell, 
Schiaparelli’s highest inclination 24° 57’ was obtained from the south- 
ern cap, his lowest 24° 09’ from the northern. Lohse’s highest inclina- 
tion 24° 51’ was obtained from the southern cap, his two lowest 24° 03’ 
and 22° 04’ from the northern. Cerulli’s single high inclniation 24° 45’ 
was obtained from the southern cap. All four of Lowell’s inclinations, 
ranging from 22° 37’ to 23° 55’ were obtained from the northern. As 
he himself pointed out, he obtained a lower average inclination than 
anivbody else, but he did not attempt to explain it. 
LocaATION OF THE POLAR Caps. 

The question of the exact location of the caps is perhaps of little 
consequence, since our results agree in general with those previously 
secured by other observers, and since we know the caps to be movable, 
depending for their location on the season, and also doubtless whether 
they happen at the time to be composed of snow or cloud. For the 
southern cap we find its longitude to coincide with that of the node of 
the sinusoid following, that is to the right of, the minimum position 
angle. When the cap is less than 1000 miles in diameter, but still 
composed of snow, its longitude as found this year by the continuous 
line was 30°, referred to the corrected pole, and its latitude 82°, that 


is to say 90° —8°. When later it was composed of cloud, its latitude 
rose to 83°. Its mean longitude remained at 30°. The longitude of 


the northern cap was similarly found, from a well distributed but 
limited series of measures made in 1920. -In that case it coincided with 
the node following the maximum position angle, which proved to be 
in 310°. The latitude of the cap was 87°.5. This deviation from the 
northern pole is slightly larger than that found by most of the other 
observers, possibly because the measures were few, but possibly because 
it really was this year slightly more remote than usual from the pole. 





TABLE II. 
LoOcATION OF THE POLAR CAPS. 
Southern Cap Northern Cap 

Year Observer Long. Lat. Year Observer Long. Lat 
1783 Herschel a 81.2 1882 Schiaparelli 346 89.7 
1830, 7 Bessel EG 83.4 1884 Schiaparelli 324 87.3 
1837. Beer and Maedler . 82 1886 Schiaparelli 295 88.7 
1877. = Schiaparelli 29 83.8 1886 Lohse 285 88.7 
1879 = Schiaparelli 48 85.0 1898 = Cerulli 341 88.1 
1894 Lowell 30,54 83,85 1901 Lowell (103) 89.6 
1896 = Cerulli 32 83.0 1903 Lowell 340 89.2 
1907 Lowell 38 83.3 351 88.1 
1907 Lampland 33 82.8 1905 Lowell (8) 89.0 
1909 Lowell 17 84.1 (28) 88.3 
1909 Slipher, E. C. 29 84.4 1920 Pickering 310 87.5 
1909 Jarry-Desloges 30 81 _— 

1911 Lowell K 86.4 Mean 321 88.5 
1911 Slipher, E. C. 2 86.8 


1909 Jarry-Desloges 30 81 
1924 Pickering 30 82, 83 








Mean 
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Probably the reason that neither cap coincides with its pole, although 
on an oceanless planet, is that the southern cap, and to a less extent 
the northern one, is located in a region more elevated or mountainous 
than others in its vicinity. This explanation is suggested by the fact 
that both the caps separate into two parts, a larger and a smaller one, 
before they finally disappear. Also that the southern cap in particular 
when small shows great irregularity of surface detail, which would not 
be the case if it covered a level surface. The following results have 
been obtained by different observers. Some of them are given in more 
detail in Lowell Bulletin No. 33. Lowell thought that the center of 
the southern cap shifted westward through 24° in longitude in 1894, 
about 100 miles,—a not wholly improbable conclusion if it were com- 
posed of cloud. 

Private Observatory, Mandeville, Jamaica, B. W. [., 

November 14, 1925. 





MORNING AND EVENING STARS FOR 1926. 
By FREDERIC R. HONEY. 


The observer of the heavens is sometimes at a loss to know whether 
to look for a planet above the horizon before sunrise, or after sunset; 
that is to say, whether it is morning or evening star. It is a very simple 
matter to ascertain this for any day of the year by plotting the pro- 
jections of the planets’ orbits on the plane of the ecliptic, and showing 
the positions of the planets for every day of the year. The observer 
can then tell by inspection of the plot the relative positions of the earth 
and a planet for any assigned date. 

The drawing shows the positions of the earth, Mars, and Venus for 
the first day of each month. Since Mercury completes a revolution in 
very nearly eighty-eight days, the planet’s position is shown at inter- 
vals of eleven days, and the dates are affixed at intervals of twenty-two 
days. In view of the very small space which is available, it will be 
seen that this arrangement avoids confusion of positions and dates. In 
a very much larger plot intermediate positions may be interpolated by 
sub-division, 

The plot should be rotated into a position where the earth is between 
the reader and the sun, as, for example, on January 1. The arrow a 
indicates the direction of the earth’s rotation, and it is clear that on 
this day Mars and Mercury rise before the sun, and are morning stars, 
while Venus sets after the sun, and is evening star. 

3efore inferior conjunction Venus and Mercury set after the sun 
and are evening stars; and after inferior conjunction they rise before 
the sun and are morning stars. Before superior conjunction these 
planets are morning stars; and after superior conjunction they are 
evening stars. The dates for inferior conjunction are: Venus, Feb. 7; 


Mercury, March 31, Aug. 7, and Nov. 26; for superior conjunction: 
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I'rederic R. Honey 
Venus, Nov. 21; Mercury, Feb. 16, June 4, and Sept. 19. 

The dates for the planets whose orbits are beyond that of the earth 
are: Mars, opposition Nov. 4; Jupiter, conjunction Jan. 25, and opposi- 
tion Aug. 15; Saturn, opposition May 14, and conjunction Noy. 21; 
Uranus, conjunction March 16, and opposition Sept. 21; Neptune, op- 
position Feb 12, and conjunction Aug. 18. Before conjunction these 
planets set after the sun, and are evening stars; aftér conjunction they 
rise before the sun and are morning stars. 
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during 1926. 


Venus shows greatest brilliancy on Jan. 2 as evening star; and again 
on March 14 as morning star. The planet reaches greatest elongation 
on April 18. Mercury is seen to very good advantage when near 
aphelion on April 28, the greatest elongation during the year. Other 
dates for greatest elongation of Mercury are March 14, July 10, Aug. 
25, and Dec. 14. 
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AMERICAN ASTRONOMICAL SOCIETY. 


REPORTS OF OBSERVATORIES 
1924-1925 


(Continued from page 669, Vol. XX XIII.) 


OBSERVATORIO NACIONAL ARGENTINO 
CorpoBA, ARGENTINA 


(Year ending December 31, 1924) 


On account of the reconstruction of the administrative building in 
Cordoba, the meridian circle was the only telescope which could be 
used all of the time. The DM telescope was in commission most of the 
time and the Astrograph the latter half of the year, when the 39 re- 
maining plates to complete the Chart were obtained, and 12 which 
required repetition. 

A total of 5,588 observations were secured in the DM work, 2,570 
in —62° and 3,018 in the degrees —63° to —66° inclusive. 

The preparation of the DM maps for the zone —42° to —62° was 
commenced. 

The engraving of the Astrographic Charts was continued. 

The reductions of the measures for the Astrographic Catalog were 
continued and the manuscript for the first volume (—24°) was com- 
pleted for the printer. 

Experiments to obtain automatically the transits of stars with a 
meridian circle were continued and showed the feasibility of such a 
scheme, but on account of the lack of laboratory facilities and necessary 
materials, had to be interrupted. 

Reductions of stars for the fundamental catalog were continued. 

The preparation of the polar zone, —82° to —90°, was still under 
way. 

The walls and roof of the new administration building were finished 
in July when the work was interrupted. 


C. D. Perrine, Director. 


HARVARD COLLEGE OBSERVATORY 
. CAMBRIDGE, MASSACHUSETTS 


The work of the Harvard Observatory during the past year can be 
conveniently summarized under the headings spectroscopic, photo- 
metric, and miscellaneous. 

1. Spectroscopic. The most noteworthy item of the year in the 
spectroscopic work of the Observatory was the completion and publi- 
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cation of Miss Payne’s monograph on Stellar Atmospheres. The pub- 
lication of her work in the form of an octavo book of about 225 pages 
is a new departure for the Observatory. Heretofore the results of our 
researches have been published in the Annals, Circulars, and Bulletins, 
and in reprints from the scientific journals. The monograph on Stellar 
Atmospheres initiates a series designed to contain intensive studies on 
special subjects. A gift from Mrs. James R. Jewett permits the Ob- 
servatory to sell this first monograph at less than cost. 

The book on stellar atmospheres covers a wide field, and appears at a 
time when the application of modern spectroscopic theory to astro- 
physical problems makes such a work of special importance. The pres- 
ent state of the general problem is set forth in the monograph, but its 
most important features are the contributions made by Miss Payne 
from her studies of Harvard spectrograms. Special attention may be 
called to the investigation of the relative frequency of the chemical 
elements in stellar atmospheres and the comparison of these data on 
relative abundance with the known facts concerning the chemistry of 
the earth’s crust. Other sections deal with the revision of the stellar 
temperature scale, the determinations of the critical potentials for 
various elements as determined from their behavior in stellar at- 
mospheres, and the discussion of some stars of peculiar classes. 

In last year’s report the conclusion of the Henry Draper Catalogue 
was mentioned, and also the plans for an extension to fainter stars. 
Miss Cannon has continued her work on the Milky Way fields, not only 
classifying the faint stars, but supervising the determination of the 
photographic magnitudes. The first number of Harvard Annals 100 
has been issued, containing, as the initial installment of the Henry 
Draper Extension, the positions, magnitudes, and spectra of three 
thousand stars, mostly fainter than the ninth magnitude. The spectra 
of approximately fourteen thousand other stars in various Milky Way 
fields of the northern sky have already been classified for the Ex- 
tension. 

The Balmer series of hydrogen absorption lines in the region of 
short wave-lengths in stellar spectra has been the subject of a special 
study by Miss Howe and Miss Payne. Large numbers of photographs 
already in the Harvard collection were found suitable for this research, 
and the 24-inch reflecting telescope, with its highly transparent prism, 
has permitted the extension of the photography of the violet end of 
stellar spectra beyond the limits usually set by the photographic re- 
fractors. 

During the last year spectrograms have been made chiefly at the 
Boyden Station in Peru, where photographs for the Henry Draper 
Extension were made with the 10-inch Metcalf triplet, and where, 
with the 13-inch Boyden telescope, the systematic work on spectroscopic 
parallaxes has continued and spectrograms of southern binary stars 
have been obtained for Miss Maury’s investigations. 

The only completed study during the year on spectroscopic parallax 
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is the analysis of the width of hydrogen lines in Class A spectra in 
relation to the problem of absolute magnitudes (Harvard Circular 
264). The work was carried through chiefly by Dr. Priscilla Fair- 
field, of Smith College, working at the Harvard Observatory. 

2. Photometric. Several interesting photometric studies have been 
completed during the year, including Mr. King’s discussion of the solar 
corona of the total eclipse of January 24, 1925, and investigations of 
the Magellanic Clouds, in which I have had the collaboration of Miss 
Wilson and Mr. Yamamoto. Mr. Bailey, who retired from active 
service on February 1, has continued the discovery and study of vari- 
able stars in globular clusters. Miss Harwood has published a valuable 
summary of the variations in the light of asteroids. Her paper (Har- 
vard Circular 269) was of particular service for two of the committees 
of the International Union at its recent meeting. Mr. Campbell has 
published the usual summaries and predictions for long-period vari- 
ables and has completed for publication an extensive report on results 
obtained between 1906 and 1920 by the observers of these stars. 

The total solar eclipse of January, 1925, was studied by the Harvard 
Observatory with modest equipment. Special coronal photometers were 
operated at four stations—Buffalo, Poughkeepsie, New London, and 
Nantucket. At all but the first, the sky was clear at the time of totality 
and the observing program was carried through successfully. Mr. King 
has discussed the results in a paper now in press. He finds the inte- 
grated magnitude of the corona to be —11.57 photovisually and 
—10.76 photographically, giving a color index of +0.81, which is 
comparable to that of the sun. He has also determined the brightness 
of the corona in ultra-violet light, using a quartz lens and silver screen. 
He finds that for light of the wave-length transmitted by this special 
apparatus the corona radiates, per unit area, approximately one-fifth 
as much as is reflected by the moon. 

It was mentioned in last year’s report that a knowledge of the dis- 
tances of the Magellanic Clouds would open a wide field of investiga- 
tion concerning stars and nebulae of high luminosity. Eight papers 
have been published during the year concerning the Magellanic Clouds. 
They deal with the following subjects. 

a) Determination of the linear dimensions of the Large Cloud. 
The diameter is 15,000 light years or about twenty times the distance 
of the sun from the Orion Nebula. 

b) Measurement of the absolute luminosities of large numbers of 
nebulae, clusters, and peculiar stars in the Large Cloud. The peculiar 
types include Cepheid variables, Class-O stars, and objects of the 
P-Cygni type. 

c) The super-giant variable star S Doradus, which is six hundred 
thousand times as bright as the sun. Its diameter is probably nearly 
as large as that of the earth’s orbit. 

d) Dimensions of 30 Doradus and N.G.C. 604—the two largest 
gaseous nebulae known. 
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e) Comparison of the Large Magellanic Cloud with the spiral 
Messier 33 in size and brightness as an indication that the Magellanic 
Clouds belong to the same class of extraneous stellar systems as spiral 
nebulae. 

f) Absolute magnitudes and linear diameters of 108 diffuse nebulae 
in the Small Magellanic Cloud. 

g) Positions and descriptions of 170 nebulae in the Small Cloud 
that have hitherto not been catalogued. 

h) New determination of the photographic period-luminosity curve, 
based on an extensive study of the Cepheid variable stars in the Small 
Magellanic Cloud. 

As in past years, much has been done on the photography of variable 
stars. In addition to Mr. Bailey’s work, mentioned above, there have 
been studies of special variable stars by Mr. Campbell, Professor 
Yamamoto of Kyoto, Dr. Lassovszky of the Hungarian National Ob- 
servatory, and others. Miss Cannon and Miss Woods have added a 
large number of new variable stars to the number already known in 
the Milky Way clouds, which are now under systematic investigation 
at Harvard. 

Among other photometric studies are the determination of the inte- 
grated magnitude of a globular cluster by Mrs. Paraskévopoulos;: 
studies of variability in the spectrum lines of 8 Lyrae and v Sagittarii 
by Miss Maury; the continuation of Miss Leavitt’s work on standard 
magnitudes by Miss Walker; and Mr. King’s photographic measures 
of earthlight. The photographic magnitude of earthlight is found to 
be —1.60 + 0.20 (av. dev.). As seen from the moon, therefore, the 
photographic magnitude of the “full” earth is —16.3, which cor- 
responds to one hundred times the brightness of the full moon as seen 
from the earth. As seen from the sun, the photographic brightness of 
the earth is —3.30,—about five times that of Sirius. 





? 


3. Miscellaneous. After the retirement of Professor W. H. Picker- 
ing, the 11-inch Draper telescope was returned from the station at 
Mandeville, Jamaica, and is now installed at Cambridge, for use in 
extra-focal photometry and the study of stellar spectra. 

During the past year an astronomical site at San José, Peru, not far 
from Arequipa, was tested by Mr. Paraskévopoulos and _ assistants. 
Conditions during the cloudy season were not found to differ essentially 
from those at Arequipa. A generous gift from Mr. George R. Agassiz 
will permit the Observatory to send two telescopes in November of this 
year to Chuquicamata in northern Chile, where very successful results 
were obtained two years ago. With five telescopes, about 2500 photo- 
graphs were made at Arequipa during the past year. Weather condi- 
tions were less favorable than usual. 

A grant from the J. Lawrence Smith Fund of the National Academy 
of Sciences has made it possible for the Observatory to initiate a com- 
prehensive investigation of the meteor trails on Harvard plates. The 
work is in the efficient hands of Dr. W. J. Fisher, whose long interest 
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in the various phenomena of the earth’s atmosphere especially suits 
him for the investigation. During the year he has accumulated data 
on more than two hundred and fifty meteor trails—the largest collec- 
tion of material of this kind ever assembled. The results promise to 
be of much interest in an important but as yet little worked department 
of astronomy. 

The Bond Astronomical Club, named in honor of the first two direc- 
tors of the Harvard Observatory, has been organized during the last 
year. The club includes both the professional and the amateur astrono- 
mers of the community. Its general educational program for the public 
and schools is well under way. Members of the club assist with the 
annual series of public open nights, which continue to be attended be- 
yond the limits of space at the Observatory. 

Dr. Georges Lemaitre, of the University of Louvain, has studied the 
problem of the pulsation theory of Cepheid variables while at the Har- 
vard Observatory as a fellow of the C. R. B. Educational Foundation. 
His work will be published in a forthcoming circular. 

Mr. Paul Davidovich, formerly of Tashkent and Moscow, came to 
the Harvard Observatory in March as a fellow of the International 
Education Board. He is investigating the Harvard spectra of novae 
and with the 24-inch reflector is carrying on a program of photographic 
photometry of long-period variable stars. 

During the past summer Mr. and Mrs. Paraskévopoulos at Arequipa 
have carried on photometric and spectroscopic observations of Nova 
Pictoris, the remarkable second magnitude new star that was discovered 
in May. The Harvard photographic plates show that from 1889 until as 
late as February, 1925, the star has been of constant brightness at 
magnitude 12.7, photographically. 

A number of interesting statistical investigations have been made by 
Mr. Luyten, many of them in collaboration with Professor E. B. Wil- 
son. The nature of his work is indicated by the titles in the biblio- 
graphy. Mr. Luyten has examined the possibility of a stellar com- 
panion to the sun, but no star, with the possible exception of 46 Tauri, 
has the requisite space velocity. He has also measured the proper 
motions of some faint objects, including the nearest of stars, Proxima 
Centauri, and the planetary nebula N. G. C. 6572. 

An important research bearing on the problem of giant and dwarf 
stars in Class M has been undertaken by Miss Fairfield, using Harvard 
photographs of recent date and those made thirty or forty years ago. 
The proper motions of nearly one hundred of the Class M stars be- 
tween the visual magnitudes eight and nine and between declinations 
50° and 60° south have already been measured. It is hoped to dis- 
criminate with these measures between giants, dwarfs, and intermedi- 
ates, and thus decide how definite is the gap between giants and dwarfs. 

4. Publications. During the past year seventeen Harvard Bulletins 


have appeared, containing seventy-four articles and notes. Twenty 
Harvard Circulars have been printed, representing the work of Bailey, 
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Campbell, Miss Cannon, Miss Fairfield, Miss Harwood, King, Lassovs- 
zky, Miss Leavitt, Luyten, Miss Payne, Shapley, Miss Wilson, and 
Yamamoto. Reprints isued during the year contain articles by Camp- 
bell, Luyten, Miss Payne, E. B. Wilson. A complete list of titles for 
Annals, Circulars, Reprints, and a partial list of the more interesting 
notes in the Bulletins, are given in the Eightieth Annual Report of the 
Director of the Observatory to the President of Harvard University. 


Hartow SuHaptey, Director. 


UNIVERSITY OF ILLINOIS OBSERVATORY 


UrgBana, ILLINOIS 


Dr. C. C. Wylie, associate in astronomy, resigned to take a position 
in the University of Iowa. His place is not yet permanently filled. 

The photo-electric photometer on the 12-inch refractor was em- 
ployed during most of the year for tests incidental to the construction 
of new apparatus. Since the completion of these tests, in May, this 
instrument has been used for detection and study of certain Cepheid 
variables of very short period. The results so far suggest that we 
may well extend the studies over the entire list of these spectroscopic 
variable stars, known or suspected. 

The new 30-inch reflecting telescope approaches completion. The 
glass disks were furnished by the Spencer Lens Company and _ the 
optical work is by Mellish. The mechanical parts of the telescope and 
the new two-cell photo-electric photometer, including the electrometers, 
are under construction by the J. B. Hayes Machine Company of 
Urbana. It is the present intention to use the new apparatus for the 
study of the light and color variations of Cepheid variables within its 
reach, 

Rospert H. Baker, Director. 


LICK OBSERVATORY 
UNIVERSITY OF CALIFORNIA 


Mount HAMILTON, CALIFORNIA 


There have been several changes in personnel among the fellows and 
assistants, but only one change in the permanent staff, since July 1, 
1924: Dr. H. M. Jeffers was appointed assistant astronomer to date 
from August 1, 1924. 

As in former years the energies of the staff have been given chiefly 
to program work, and, as before, the largest program has been the 
measurement of the radial velocities of the brighter stars. This pro- 
eram has absorbed fully half of the time of the 36-inch refractor. 
Approximately 600 spectrograms were secured in the year, and this 
practically completes the program for stars as bright as 5.5 visual 
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magnitude. A few additional plates will be taken in the autumn months 
of 1925, but the manuscript for a volume to embody all of the results, 
and also a discussion of the solar motion based upon them, is well ad- 
vanced and it is hoped that the volume may be distributed some time 
in the year 1926. 

As in the years immediately preceding, the heavy end of this work 
has been carried by Mr. Moore, except during the months of January 
to June, 1925, when he was in residence at Berkeley, under an exchange 
arrangement made with the Berkeley Astronomical Department. Pro- 
fessor C. D. Shane, under this arrangement, was in residence at Mount 
Hamilton from July to December, 1924. During Mr. Moore’s absence, 
Assistant Astronomer Jeffers took general charge of the radial velocity 
program. Assistants H. F. Balmer (October 1, 1924), Miss Hazel M. 
Burton (from August 1, 1924), Miss Dorothea Havens (from July 1, 
1924) and Miss Dorothy Applegate (from November 1, 1925) also 
shared in the work of observing, of measuring the spectrograms, and 
of preparing the manuscript for the printer. 

Another program that is nearing completion is the long series of 
meridian observations which Mr. Tucker has been carrying out. The 
greater part of Mr. Tucker’s time in the past year has been given to 
seeing through the press the volume to contain the results of his work 
since 1904. This volume was nearly all in type at the close of the year 
and will be distributed in the late autumn of 1925. A number of 
shorter papers by Mr. Tucker, dealing with special problems, have been 
printed in the Lick Observatory Bulletins and the Publications of the 
Astronomical Society of the Pacific. 

Mr. Aitken has continued his program of double-star observations, 
giving special attention to pairs of his own discovery in which orbital 
motion has been more or less definitely observed. A few miscellaneous 
pairs, in special need of measurement, have also been on his observing 
list. He has devoted much time to the preparation of the manuscript 
of a general catalogue of the double stars of his own discovery, which, 
it is hoped, may be published in the near future, and also to keeping up 
to date and preparing for publication the extension to the Burnham 
General Catalogue of Double Stars. In the latter work, Miss Dorothea 
Havens has rendered valuable assistance. 

Mr. Trumpler has continued his extensive program of study of the 
stars in the Pleiades and other open clusters, securing more than 200 
spectrograms of such stars in the year. The discussion of the results 
to date is making progress but work on Mars, noted below, has de- 
layed it. Additional material is needed to complete the program, 
which will probably extend over several more years. 

Mr. Wright’s program of study of the novae has been continued, and 
several notes have been published in different journals. His study of 


the spectrograms of Nova Pictoris, secured by Mr. Neubauer at Santi- 
ago, Chile. in May and June, 1925, will appear in the October number of 
the Publications of the Astronomical Society of the Pacific. But this 
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program work like that of Mr. Trumpler has been interrupted by the 
observations of Mars carried out at the opposition of 1924. 

A special photographic study of the planet had been planned for this 
opposition. Mr. Wright utilized the Crossley reflector and plates sensi- 
tive to light of different colors ranging from infra-red to ultra-violet 
and Mr. Trumpler, the 36-inch refractor, using Seed Process plates 
stained with pinaverdol and exposed through yellow or red color filters. 
Mr. Trumpler supplemented his photographs by visual observations 
and is using the material in the construction of a detailed chart of the 
surface configurations, soon to be published, and in the measurement 
of the diameter of the planet. Mr. Wright’s discussion of the very 
interesting differences in the photographs made with light of the two 
extremities of the visible spectrum has been published in Lick Ob- 
servatory Bulletin No. 366. General preliminary reports of both in- 
vestigations are printed in the October, 1924, number of the Publica- 
tions of the Astronomical Socicty of the Pacific, and to them the reader 
is referred for details. It should be noted here, however, that these 
investigations, and particularly the one by Mr. Wright, are regarded 
as preliminary, and as valuable principally in demonstrating the efficacy 
of the means of investigation adopted. The tentative interpretations 
may require modification when further material for study has been 
secured 

Mr. Jeffers made a series of measures of the satellites of Mars, and 
has also measured Baade’s Minor Planet and the seven comets visible 
since August 1, 1924, the measures, for the most part, being used in 
orbit calculations by the Berkeley Astronomical Department. He has 
also given material assistance in the observational part of the radial 
velocity program. 

Several important investigations have been carried out in whole or 
in part by fellows in residence during some portion of the year. Miss 
Leah B. Allen, Martin Kellogg Fellow from January 1, 1925, measured 
the radial velocities of twenty southern variable stars of type Me, using 
152 spectrograms secured by Mr. Paddock. Two of these have un- 
usually high velocities, R Pictoris +210km/sec, and S Carinae +289 
km/sec. She has also in hand a study of the physical conditions in 
these stars, based upon the same material. 

Mr. P. van de Kamp, Martin Kellogg Fellow from October 1, 1924, 
is making a solution for the solar motion on the basis of spectrograms 
of stars of visual magnitude 9 and 10 near the apex and antapex, as- 
suming the codrdinates to be known from his discussions (with Dr. 
Alden of the McCormick Observatory) of the proper motions of a 
large number of stars of corresponding magnitude. Nearly all of the 
observational data have been secured and the investigation will be 
concluded before October 1, 1925. 

Mr. C. S. Yu, Goewy Fellow, in residence for the academic year 
1924-1925, used the same instruments to secure 208 plates of the ultra- 
violet spectra of 105 hydrogen stars for a photometric study of the 
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continuous hydrogen absorption spectrum in Class A stars. 

Mr. E .F. Carpenter’s chief investigation in this year and the year 
preceding, related to the flash spectrum, being based upon the plates, 
secured by the Lick Observatory’expeditions of 1900, 1905, and 1908. 
He also investigated the velocity-curve of U Cephei, using 35 one-prism 
spectrograms secured with the 36-inch refractor. Mr. Carpenter re- 
ceived the degree of doctor of philosophy in May, 1925. 

Mr. T. S. Jacobsen, Lick Observatory Fellow, is engaged upon a 
qualitative study of the spectra of the brighter Cepheid variable stars, 
based upon 3-prism spectrograms taken with the 36-inch refractor and 
upon plates in the ultra-violet region taken with the quartz spectro- 
graph and Crossley reflector. Mr. Jacobsen was in residence at Berke- 
ley from August, 1924, to May, 1925. , 

President Campbell visited the Observatory as often as his heavy 
duties elsewhere permitted and was in continuous residence for half 
of the month of May, 1925, devoting his time to a preliminary discus- 
sion of the solar motion based upon the radial-velocity measures re- 
ferred to in an earlier paragraph. The results were presented in the 
Halley Lecture which he gave at Oxford, England, on June 17, 1925. 

At the Chile Station the observing list consists of southern stars of 
visual magnitude from 5.5 to 7.0 contained in the Preliminary General 
Catalogue of Boss. Several hundred one-prism spectrograms of such 
stars have been secured by Mr. Neubauer, with the assistance of Mr. 
Sterck. 

Ten numbers of the Lick Observatory Bulletin were issued during 
the year, including the Third Catalogue of Spectroscopic Binary Stars 
by Mr. Moore, to which reference was made in the report for the pre- 
ceding. year. 

The building program initiated several years ago was continued by 
the completion of the director’s residence and the erection of the new 
shops building. In the late spring, the old cottage known to former 
residents as “The Boarding House,” and the one adjacent to it were 
torn down and the foundations laid for a new house on the site thus 
made available. This house will be completed by November, 1925. 

Rospert G. AITKEN, Associate Director. 


LEANDER McCORMICK OBSERVATORY 


UNIVERSITY OF VIRGINIA 


In the report of last year the hope was expressed that the second 
volume of stellar parallaxes determined by trigonometric methods with 
the 26-inch visual refractor would soon be received from the printer. 
This volume is to appear as a Memoir of the National Academy of 
Sciences; and as the proof has already been corrected it is now fully 
expected that the volume will appear very shortly. While awaiting the 
proof from the printer additional stars were included in the volume, 
with the result that a total of four hundred and forty stars are con- 
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tained in this second volume. Thus the aggregate of the McCormick 
parallaxes published in the two volumes make together seven hundred 
stars. The work was begun in the autumn of 1914, eleven years ago. 
During this interval the adjustments of the telescope have remained 
exceedingly constant, for it has not been found necessary even to 
change the focus on account of changes in temperature, winter and 
summer. Nearly ninety per cent of the whole seven hundred parallaxes 
were measured by the three observers, Mitchell, Alden, and Olivier. 
Mitchell is responsible for thirty-three per cent of the total number. 
Alden for thirty per cent and Olivier for twenty-two per cent. 


Dr. Harold L. Alden has taken a very important part in the paral!'ax 
program of the \lcCormick Observatory, both at the telescope and at 
the measuring machine. It was with regret that we saw him sever his 
connection with this Observatory. Ile is thoroughly well fitted to make 
a complete success of the parallax work of the Yale University Ob- 
servatory at Johannesburg. 

Substantial progress has been made on preparing for publication the 
observations on variable stars of long periods which have been accumu- 
lating at this Observatory for twenty years. As noted in the report of 
last year, by observations with the wedge photometer and by visual 
sequences, the magnitudes of the comparison stars as determined at 
Harvard have been redetermined and these observations have been ex- 
tended to stars of fifteenth magnitude and fainter. It is hoped to be 
able to have the manuscript in the hands of the printer before the 
summer. The work, both at the telescope and in the reductions of the 
observations, has been about equally divided between Mitchell and 
Alden. 

Work on the proper motions of faint stars is being continued. 
During the past year Mr. Vyssotsky has been largely occupied in these 
measurements. In the first place, he has investigated stars down to 
visual magnitude about 12.5 obtained by repeating some of the parallax 
plates taken in 1914 and 1915 which contain a larger number of stars 
than the average. The probable error of these proper motions in each 
coordinate as derived from two pairs of plates amounts to +0”.004. 
Secondly, proper motions have been secured by taking 
regions in Cygnus (y, 27, 34 and y Cygni) for which Lewis Morris 
Rutherfurd took photographs in New York City about fifty years ago 
and measures of which have been published in the Cont 


plates of some 


oa 


yutions from 
the Observatory of Columbia University. The limiting magnitudes of 
the stars measured on the Rutherfurd plates is about 11.0 photographic. 
The average probable error of a position of a star on one Rutherfurd 
plate is something like +0".09. The probable error of a proper motion 
in one coordinate as obtained from the comparison of McCormick 
plates with Rutherfurd plates is about +0”.002. Altogether the proper 
motions of over three hundred stars have been obtained in this part of 
the sky, for more than 259 of which spectra are known from the recent 
extension of the Henry Draper Catalogue. 
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During the summer of 1924, the director of the Observatory spent 
two months at the Mount Wilson Observatory, being engaged in revis- 
ing his book on “Eclipses of the Sun.” The second edition appeared 
early in December, 1924. 

Mr. Mitchell observed his sixth total eclipse of the sun in January, 
1925, at Middletown, Conn. He regards himself as very fortunate that 
the moon’s shadow passed over the Van Vleck Observatory where his 
friend Professor Frederick Slocum is director. This sixth expedition 
was indeed an expedition de Juve. Instead of living in discomfort in a 
camp or small hotel on foreign soil, Mr. Mitchell was the guest in the 
home of Professor and Mrs. Slocum. In the erection and adjustment 
of the instruments matters progressed with great ease and facility. 
With an expedition far removed from home, if one forgets a monkey 
wrench he gets along without or uses some other tool, but with a well- 
appointed observatory, a splendidly equipped physics laboratory and 
machine shop at one’s disposal, matters were vastly different. 

As usual, the chief work of the McCormick eclipse expedition was 
in photographing the flash spectrum. The same grating (kindly loaned 
by Professor IF. A. Saunders) and the same coelostat, grating box, etc., 
were employed as at the eclipse of 1905 and in 1918 and 1923. The 
apparatus was adjusted in the basement of the Van Vleck Observatory 
by means of a collimator and an electric arc using Sperry carbons. 
Photographs for focus showing exquisite definition were secured. On 
the day before the eclipse the grating in position in its large box was 
carefully carried out into the temporary shelter located on the outside 
of the dome of the 20-inch refractor. Although the focus was so care- 
fully and so thoroughly obtained, there was one fear ever present. How 
would the great change in temperature affect the focal length of the 
grating and the general adjustments of the apparatus? In the Ob- 
servatory the temperature in the room where the adjustments were 
made was about 70° F. The minimum temperature on eclipse morning 


was six degrees below zero. All one could do was to be cheerful,—and 
trust to luck. 


The developed films extend from wave-length 3300 A in the violet 
to 7100 A in the red. The definition was good but not so superb as was 
obtained with the same grating at the eclipse of 1905 in Spain. The 
low altitude of the sun of only seventeen degrees was largely responsi- 
ble for the poor definition, which was also shown by the spectra ob- 
tained by Dr. J. A. Anderson of the Mt. Wilson expedition, who was 
located nearby in the physics laboratory of Professor Cady. Measure- 
ments of the spectra are now in progress and these will be discussed 
more fully at a later time. 

Two small spectrographs, each of one prism, one with slit and the 
other without, were kindly loaned by the Lick Observatory. These 
were both mounted on the 20-inch refractor and on eclipse day they 
were handled by Mr. Alden. In making his exposures with the concave 
grating, Mr. Mitchell had the assistance of Professor J. K. Finch of 
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Columbia University, Rev. P. A. Dales of Harrisburg, and Mr. Lean- 
der McCormick-Goodhart of Washington. 

During the past year the photography of double stars with the 26- 
inch refractor has largely replaced visual work. Professor Aitken has 
kindly furnished lists of stars needing observation. Mr. Vyssotsky’s 
program was mostly Espin stars. Mr. Olivier has begun an extensive 
program. About one hundred stars of this list have already been pho- 
tographed. Micrometer work is also being continued. 

Mr. Olivier’s book on Meteors was published early in the present 
year. 

Mr. Michel S. Kovalenko joined the Observatory staff as Vanderbilt 
Fellow on October 1, 1924. 

S. A. MitcHett, Director. 


DETROIT OBSERVATORY 
UNIVERSITY OF MICHIGAN 


ANN Arpor, MICHIGAN 


Instruction. A considerable portion of the time of each member of 
the staff is devoted to the work of instruction. Several large sections 
of descriptive astronomy are given each semester. There are also 
courses in spherical and practical astronomy, in theoretical astronomy, 
and in astrophysics for undergraduate and graduate students. In the 
interval considered in this report H. F. Schiefer completed his work 
for the master’s degree, and O. L. Dustheimer, David W. Lee, and 
Dean B. McLaughlin were actively engaged in work on their theses for 
the doctor’s degree. 

To facilitate the work of instruction space has been set aside in the 
new building of the College of Literature, Science, and the Arts for an 
astronomical laboratory. Asa part of the equipment of this laboratory, 
a ten-inch refracting telescope has been ordered from the Warner & 
Swasey Company of Cleveland, Ohio. It is expected that a second 
telescope of comparable size and two transit instruments will eventually 
be added to this equipment. 

Research. Observations with the single-prism spectrograph attached 
to the 3714-inch reflector were continued through the year, and 729 
spectrograms were obtained, making a total with this instrument of 
about 6,800. The principal program related to stars of Class B, with 
emission line spectra, north of —20° declination. The discovery of a 
number of ¢-Persei variables in this program has necessitated more 
intensive observations of a number of these objects. A second pro- 
gram included five of the brighter eclipsing variables, namely: Algol, 
A Tauri, § Librae, RZ and 21 Cassiopeiae. A third program of ob- 
servations of Cepheid variables was continued in the case of » Aquilae 
and was extended to include 8 Cephei and £ Geminorum. The work on 
W Sagittarii is completed. Observations of 8 Cephei and 7» Aquilae 
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are completed and reductions are well under way. 
spectrograms of ¢Geminorum has been secured. 


A good set of 
A fourth program 
included the observation of twenty intrinsically brighter stars of Classes 
FO to KO, to study changes in wave-length with spectral class over the 
spectral range of the brighter Cepheids. This is being done to aid in 
the interpretation of wave-length variations synchronous with the light 
changes of Cepheid variables. 

Individual stars observed and not included above were € Perse}, 
BD +56°2617, A Cygni, R Scuti, and « Andromedae. 

Studies of velocity curves with special attention to irregularities due 
to rotational velocities during partial eclipse have been carried on in 
the cases of 8 Lyrae, Algol, A Tauri, and 6 Librae. 

Spectra! studies of ¢ Persei, R Scuti, p Leonis, 25 Orionis, v Cygni, 
x Ophiuchi, Nova Geminorum 1912, Nova Aquilae 1918, Nova Cygni 
1920, and other objects were also carried on during the year. 

Those engaged in the spectroscopic observations and investigations 
were the following: R. H. Curtiss, W. C. Rufus, R. A. Rossiter, O. 
L. Dustheimer, D. B. McLaughlin, D. W. Lee, and W. L. Metcalf. 

The 27-inch visual objective for the Lamont telescope was completed 
by Mr. Hageman of the J. B. McDowell Company, of Pittsburgh, in 
May, 1924, but the final laboratory tests were not made until the fol- 
lowing December. The objective was received in Ann Arbor in Jan- 
uary, 1925. During the year such progress was made toward the com- 
pletion of the mounting that this instrument was ready for erection 
and trial in September, 1925. The tests which have been made indi- 
cate that the objective is of excellent quality. This instrument is in- 
tended for double star work and other observations in the southern 
hemisphere, and to this end it will be taken to Bloemfontein, South 
Africa. 

W. J. Hussty, Director. 


OBSERVATORIO ASTRONOMICO 


UNIVERSIDAD NACIONAL 


LA PLATA, ARGENTINA 


Personnel. The vacant post of seismologist has been filled by the 
appointment of Dr. Federico Lunkenheimer, as from January 1, 1925. 
J. M. Garcia Balado resigned in December, 1924, and in the following 
month the vacant post of computer was filled by Rafael Grinfeld. 

Equipment. The equipment has been increased by the purchase of a 
subsidiary mean time clock by Strasser and Rohde, and of two comput- 
ing machines, and by the construction in the Observatory’s shop of a 
wedge surface photometer, similar to that described in Astronomische 
Nachrichten 4431, with optical parts by Zeiss and Toepfer. 

Meridian Work. The revision by Mr. Dawson of the data for the 
catalog of Zone B, —57° to 


62°, has progressed considerably, so that 
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it is now hoped to have the work in type by the middle of 1926. Sefior 
Manganiello’s reductions of Zone D, —66° to —72°, are nearly com- 
pleted and Sefior Tapia’s observations and reductions in Zone E, —72° 
to —82°, have been continued. Observations by Sefior Martinez on 
the Kapteyn areas have been nearly completed and the reductions are 
well along. A series of observations in R. A. on a list of 100 circum- 
polar stars was begun in November, 1924, by Mr. Dawson, and was 
continued until April, 1925, when work was suspended pending the 
construction of a more stable and more distant mire. Though this 
was completed shortly thereafter, the resumption of observations was 
postponed in order not to delay further the completion of Zone B. 

Other Researches. Mr. Dawson’s double star work has been limited 
to a collaboration with Dr. Innes of the Union Observatory in the 
preparation of a new edition of his Reference Catalogue. The large 
refractor has been employed for micrometric observations of the satel- 
lites of Mars near the 1924 opposition, and of comets 1924 ¢ and 1925 b. 

The photographic observations of minor planets have been con- 
tinued, especial attention having been devoted by Dr. Hartmann to 
1924 RK, since named La Plata, and to Baade’s object (1924 TD), 
orbits being reduced for each. Though the elliptical elements com- 
puted for the former were not accepted by the Recheninstitut as suffi- 
cient for numbering, yet the planet was recovered in the 1925 opposi- 
tion very near to the computed place. 

Nova Pictoris has been observed visually by both Dr. Hartmann 
and Mr. Dawson. The latter has also observed it with the new pho- 
tometer above mentioned, employed extra-focally with the small 
equatorial. The development of its spectrum has been followed by Dr. 
Hartmann with the small spectrograph attached to the Carte-du-Ciel 
telescope, with which he has also taken several direct plates for de- 
termining its exact place. 

The seismic observations were continued until the end of 1924 by 
Dr. Hartmann, and since then they have been maintained by Dr. 
Lunkenheimer. Dr. Hartmann’s observations of 1922-1924 are ready 
for publication. 

The time service and the routine solar and meteorological observa- 
tions have been continued. 

Library. Dr. Hartmann has devoted considerable time to re-arrang- 
ing the library and to completing many of the defective series of 
periodicals and publications of observatories. Funds have also been 
available for a considerable amount of binding. 

Publications. Aside from communications to various periodicals, 
the only work printed during the year was a discussion of the gradua- 
tion errors of the Gautier meridian circle, as Vol. 6, No. 4 of the 
Publicaciones. This has not yet been distributed, as it will be more 
convenient to send it together with one or another of the meridian 
volumes. J. HartMann, Director. 
(To be continued.) 
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PHENOMENA FOR 1926. 


ECLIPSES. 


There will be but two eclipses this year, both of the sun. The first will 
be a total eclipse on January 14. The circumstances of this eclipse will be as 


follows: 
Greenwich Long. from 
Civil Time Greenwich Latitude 
d h m : J . i 
Eclipse begins Jan.14 3 59 — 33 47 +3 7 
Central eclipse begins 4 55 — 21 9 + 6 52 
Central eclipse at local appt. noon 6 38 — 82 45 —10 5 
Central eclipse ends 8 18 —141 58 +14 28 
Eclipse ends 9 14 —129 24 +10 44 


The path of the eclipse may be seen on the accompanying chart. 









































Note The hours of begrning ant ending ore expressed in Greenwich Civil Tine 


The eclipse will be quite generally observed, a number of American parties 
having sailed for Sumatra during the fall. 


The second eclipse, occurring on July 9-10, will be an annular eclipse and 
therefore of little value in settling any of the outstanding eclipse problems. The 
circumstances of this eclipse are as follows: 
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Greenwich Long. from 
Civil Time Greenwich Latitude 
4 ohm ; 7 
Eclipse begins July 9 20 5 148 43 + 3 9 
Central eclipse begins 9 21 10 32 4 + 412 
Central eclipse at local appt. noon 92 5 +165 6 +25 36 
Central eclipse ends a a +103 29 + 1 27 
Eclipse ends wm 2 6 +120 9 + 0 25 
ANNULAR ECLIPSE OF JULY om 2 1926. 
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Note The houre of begnning and ending ere expressed mn Greenwich Civil Time. 

The path of the eclipse is shown on the accompanying chart 

We are indebted to the American Ephemeris for the circumstances of these 
two eclipses as well as for the maps showing the eclipse paths. 

THE PLANETS. 

Mercury begins the year in Ophiuchus. It travels eastward, makes a loop 
in Pisces during the latter part of March and early April, a second loop during 
July and August in Cancer and Leo, a reversed S curve in Libra and Scorpio 
during November and early December and ends the year in Ophiuchus just a 
few degrees east and south of its position on January 1. Greatest eastern elonga- 
tion will occur on March 14, July 10 and November 5, and greatest western 
elongation on April 28, August 25 and December 14. 

Venus will be in Capricornus on January 1 and will spend the first three 
months in completing a loop in Capricornus and Aquarius. During the remain- 
ing nine months the planet will move eastward, practically encircling the heavens, 
and will end the year in Sagittarius. The planet will attain greatest brilliancy 
on January 2 and March 14, will pass inferior conjunction on February 7 and 








i) 








































































































TH i. 
peessese: H 
- +4 
1 

Pst 

a 

= 

= 

=, 

= 

a) 





reury, Venus 











Me 


stars during the year 1926. 

















Phenomena for 1926 
































in 
v 
v) 
= & 
a 
o 
| De 
2& 
} = 2 
~~ = 
as 
ee 
Y 
a 
an 













































































40 






& 








ese s seat s | 


en 
se Ssenasesres 
eessecessssss| 


+ 


be 8 


+ 





ogee bannatn paaenarnee 


SNIAVA S$} 


p 
sit 


IBSSESESESHSNES Jet euse! 





c. 
> 
= 
~, 
8 
= 
~ 












































42 Phenomena for 1926 





superior conjunction on November 21. Greatest elongation west will occur on 


April 18. 


The Earth will be in perihelion on January 2 and in aphelion on July 5. The 
vernal equinox will occur on March 21, the summer solstice on June 22, 
autumnal equinox on September 23 and the winter solstice on December 22. 


South 


the 





North 
Apparent orbits of the satellites of Mars, at 
date of opposition, November 4, 1926, as 
seen in an inverting telescope. 

Mars will be in Scorpio on January 1 and will move eastward to Aries by 
the middle of August. The remainder of the year will be spent in Aries, the 
planet describing a reversed S curve during that time. The planet will be nearest 
the earth on October 27, at which time its distance will be a little less than 43 
million miles. Opposition will occur on November 4. During the period when 
the planet is near the earth its declination will average nearly 15 degrees north, 
so that it will be well placed for northern observers. 

Jupiter will be in Capricornus throughout the year. 


Conjunction with the 
sun will take place on January 25, quadrature west on May 17, opposition on 


August 15 and quadrature east on November 11. The planet will have direct 


South 





North 


Apparent orbits of the seven inner satellites of Saturn at date of opposition, 
May 14, 1926, as seen in an inverting telescope. 
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motion until June 17, retrograde motion until October 15, and then direct motion 
during the remainder of the year. Northern observers will find the planet easier 
to observe than in 1925, as its declination is slowly increasing. 

Saturn begins the year in Libra and ends it in Sagittarius. Opposition will 
occur on May 14. The planet is still moving southward, so that it will be far 
better situated for southern than for northern observers. The rings will be tilted 
at an angle varying from 22° to 25° with a line drawn to the earth. 

Uranus will be in Pisces throughout the year. Conjunction with the sun will 
occur on March 16 and opposition on September 21. 


South 





1 

North North 
Apparent orbits of the satellites Apparent orbit of the satellite of 
of Uranus at date of opposition, Neptune at date of opposition, 
September 21, 1926, as seen in February 12, 1926, as seen in an 
an inverting telescope. inverting telescope. 


Neptune will spend the year in Leo only a few degrees west and north of 
Regulus. Opposition will occur on March 12 and corijunction with the sun on 
August 18. The planet will be in good position for observation during the winter 
and spring months. 

Two close planetary conjunctions will occur that will be worth observing. 
On May 4 Venus and Uranus will be within 21’ of each other, and on December 
15 Mercury and Saturn will be separated by only 18’. The first occurs about 
two weeks after Venus passes greatest western elongation and the second only 
a day after Mercury passes western elongation. 


SATELLITES. 

The satellite diagrams published by the American Ephemeris will be found 

a . y «4 2 ~e 115 > oA ; eo ~e - oP . 
on pages 42 and 43. Satellite phenomena for Jupiter and Saturn will also be 
published when these planets are far enough from the sun for easy observation. 
The diagram of the apparent orbits of the satellites of Jupiter is omitted, since 
this year the earth is so close to the plane of their orbits that their apparent 
movements are back and forth along a straight line. 


THE Comets. 

Six or more periodic comets are due to return to their nearest approaches 
to the sun this year. Only one of these is at all certain to be detected. Of last 
year’s comets the one discovered by Van Biesbroeck in November and the new 
one just discovered by Ensor may be seen for some months this year. 

1. Comet 1906 IV Kopff is due at perihelion about the first of February 
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but will then be nearly behind the sun. It is therefore not likely to be found 
at this return. 

2. Finlay’s periodic comet is due at perihelion about the middle of June in 
only fair position for being observed. It may be picked up with large telescopes 
in the spring. 

3. The periodic comet De Vico-E. Swift, the identity of which is somewhat 
uncertain, is due to return about the middle of September. If the elements found 
in 1901 are unchanged the comet's position this year will be very favorable for its 
rediscovery. The fact that it has not been picked up at the last three returns 
makes its recovery doubtful. 

4. Holmes’ periodic comet, due at perihelion about the middle of October, 
will be in good position, but its erratic changes in brightness at its earlier appari- 
tions make its rediscovery uncertain. 

5. The comet found by Giacobini in 1900 and recovered by Zinner in 1913 
will be in good position this year. It is due at perihelion about November 9, 
but may be found during the summer months. 

6 The comet 1858 I, discovered by Tuttle, is due about the end of the year if 
the period 14.16 years is correct. New elements by Dr. Stobbe show that peri- 
helion may occur early in May. 

METEORS. 

For the benefit of those who have the time to devote to meteor observations 
we print a table of radiants and the dates when displays may be expected. This 
table is given in The Observer’s Handbook, published by the Royal Astronomical 
Society of Canada. 


Greatest Radiant Point 
Name of Shower Duration Display R.A. Decl. 
h m 

Quadrantids Dec. 28-Jan. 9 January 3 15 20 +53 
Aurigids Feb. 7-23 February 10 5 0 +41 
Lyrids April 16-22 April 21 18 4 +33 
m Aquarids April 29-May 8 May 4-6 me ae —2 
Herculids May 13-29 May 24 16 36 +30 
Scorpiids May-June-July June 4 16 48 —21 
Sagittids June-July July 28 20 12 +24 
Capricornids July-August July 22 20 20 —12 
6 Aquarids July 18-Aug. 12 July 28-31 22 36 —jii 
a 6 Perseids July-Aug.-Sept. August 16 3 12 +43 
Perseids July 8-Aug. 25 August 11-12 3 4 +57 
Draconids August 18-25 August 23 19 24 +61 
e Perseids Aug.-Sept. September 15 48 +35 

vehi: Aug.-Sept.-Oct. September 21 2 4 +19 
Arietids U Sept.-Oct. Gicbinar 15 Zz 4 + 9 
Orionids Oct. 9-29 October 19 6 8 +15 
#& Ursids Maj. Oct.-Nov.-Dec. November 16-25 10 16 +41 
Taurids November November 21 4 12 +23 
Leonids Nov. 9-20 November 14-15 10 0 +23 
Andromedes Nov. 20-30 November 20-23 1 40 +43 
Geminids Dec. 1-14 December 11 7 i2 +33 


Of these the chief ones are the Perseids, the Leonids and the Andromedes. 


VARIABLE STARS. 


The tables of short period variable stars with dates of predicted maxima or 
The elements upon which these are based 
are kept as nearly up-to-date as possible, but even the best elements need revision 
in time. The editors would appreciate observations of these stars so that the 
elements can be corrected if necessary. 


minima will be published as usual. 
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OCCULTATIONS. 
None of the first or second magnitude stars will be occulted 
Occultations of Venus, Mars, Jupiter and Saturn will occur, but 


will be visible in the United States or Canada. Occultations visible 
ton will be printed from the star lists of the rican Ephemeris. 








PLANET NOTES FOR FEBRUARY. 


The Sun will change its position in the sky during Februa 
right ascension from 20"55™ to 22"41™; in declination fron 


| It will move from the constellation Capricornus into the con 
| 


At the end of the month it will be very near the 4th magnitude s 


At that time the sun will be moving northward at the rate of 


daily. 
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The phases of the Moon will occur as follows: 


Last Quarter February 5 at 5 p.m. C.S.T. 
New Moon “amu. ™ 
First Quarter co” yam. * 
Full Moon a am * 


The moon will be nearest the earth for the month on February 12, and 
farthest from the earth on February 25. 


Mercury will be west of the sun at the beginning of the month and will move 
eastward more rapidly than the sun. It will overtake the sun and pass it on the 
opposite side from the earth on February 16. It will therefore be too near the 
sun to be visible during this month. 


Venus will be east of the sun at the beginning of the month and will be 
moving westward in the sky. The combined motions of Venus and the sun will 
bring Venus into a position of inferior conjunction on February 7. This means 
that at this time Venus will pass the sun on the side toward the earth. At the 
end of the month it will cross the meridian soon after 10:00 a.m. It will how- 
ever, not be far enough from the sun in the sky for favorable study. Venus will 
be approaching the earth until February 7, and will then recede during the rest 
of the month. 

Mars will be quite high in the eastern sky in the early morning during Feb- 
ruary. It will cross the meridian on the average at 8°40" a.m. It will be in the 
eastern part of the constellation Sagittarius and will be moving eastward. 

Jupiter will be visible near the eastern horizon at sunrise during the latter 
part of February. It will be approaching the earth slowly. On February 15, it 
will cross the meridian a few minutes after 11:00 a.m. It will be about 2" east 
of Mars in the constellation Capricornus. 

Saturn, like Mars and Jupiter, will be in the morning sky during February. 
It will be higher in the sky than these other two planets and will be well situated 
for observation except for the unfavorable morning hour. Saturn will be 17° 
south of the equator and consequently can be studied well by southern observers. 
It will be found in the constellation Libra a few degrees west of @ Librae, anda 
few degrees southeast of 8, near y. Saturn will be of magnitude +0.7 during 
February. 

Uranus will be quite near the sun during this month. It will be on the 
meridian at 2:00 p.m. at the middle of the month and hence too near the sun to 
be easily observed. 


Neptune will be in opposition to the sun on February 12, and will conse- 


quently be in its most favorable position for observation. It will be near the star 
a Leonis. 





Occultations Visible at Washington. 
[From the American Ephemeris.] 


IMMERSION. EMERSION. 
Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1926 Name tude ton C.T. fromN ton C.T. fromN _ tion 
h m ° h m ° h m 
Feb. 3 566 B. Virginis 6.4 23 55 122 LZ 291 7 
x Ophiuchi 4.9 6 6 97 7 27 304 | 
19 64 Tauri 4.9 18 30 43 19 49 280 1 19 
20 353 B. Tauri 6.5 21 30 89 22 51 261 : es | 
23 120 B.Geminorum 6.5 0 37 74 1 40 306 a 
25 8 Leonis 5.9 Zi 2 56 22 47 344 0 55 
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VARIABLE STARS, 


Minima of Variable Stars of Short Period. 





[Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 


aa 100 Tove" tude” GRBog” = Sr e*nnittin in tasees of 
February 

h m = #8 dh dh dh dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 21 6 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 12.3 lz OM Tf 8 23 0 
U Cephei 0 53.4 +81 20 70—9.0 1118 319 11 6 1818 2 6 
Z Persei 2 33.7 +41 46 94-12 3014 220 823 21 5 27 7 
TW Cassiop. 37.6 +65 19 8.2— 9.0 1 10.3 332121 wis 2 Ss 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 3 5 10 2 1622 2319 
RZ Cassiop. 3.9 +69 13 69— 8.1 1 04.7 2 BY BA ZF i 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 522 1417 23 42 
ST Persei 53.7 +38 47 85—10.5 2 15.6 56 il 4h 3 27 2 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 9 9 
Algol 3 01.7 +40 34 23— 3.5 2 208 520) 3441 21 4 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 118 814 22 4 28 23 
X Tauri 55.1 +12 12 3.3—42 3 22.9 43 2% i922 2D 
RW Tauri 3 57.8 +27 51 7.1—[1l1 2 18.5 6 3 1410 2218 
RV Persei 4 04.2 +33 59 9.5—11.0 1 23.4 312 hw D7 Z s 
RW Persei 13.3 +42 04 8.8—11.0 13 048 212 S§ 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 '7 ht wo ss 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 823 21 9 
TT Aurigae 5 02.8 +39 27 7.8— 87 0 16.0 6 5 1220 1912 2 4 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 410 1214 2018 28 22 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 2d 1b 7D 2D 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 419 1371 22 3 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 9 6 1915 
SV Gemin. 54.6 +24 28 98—[1l 4 00.2 420 1220 2021 28 21 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 208 223 BY B® 4 2521 
U Columb 6 11.2 —33 03 9.2—10.0 2 19.2 bos 822 BOY B&B 7 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 16 982) @Wwises 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 31 119 © 6 BS 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 323 16 4 2810 
RU Monoc. 6 49.4 — 7 28 9.8—10.5 0 21.5 114 818 1522 23 2 
R Can. Maj. 7 149 —16 12 5.8— 6.4 1 03.3 336. 02 Yt wt 4 
RY Gemin. 21.7 +15 52 89—[10 9 07.2 /2%u% 9 BS 
Y Camelop. 27.6 +7617 95—12 3 07.3 &* 1. 0S 7 6 232i 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 6 1 1411 2220 
RR Puppis 43.5 —41 08 9.4—10.7 6 10.3 49 1020 17 6 23 16 
V Puppis 7 55.4 —48 58 41— 48 1 10.9 113 819 16 2 2311 
X Carinae 8 29.1 —58 53 79— 87 0 13.0 fst BSE aH 
S Cancri 8 38.2 +19 24 82—10 9 11.6 4 8 1320 23 8 
RX Hydrae 9 00.8 — 7 52 9.1—10.5 2 068 2235 920 616 Bi 
S Velorum 29.4 —44 46 78— 93 5 22.4 33 9s naw FWY 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 2% 912 66 ZB O 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 20 910 1620 24 6 
SS Carine 10 54.2 —61 23 12.2—12.8 3 07.2 420 1110 18 1 2415 
ST Urs. Maj. 11 22.4 +45 44 67— 7.2 8 19.2 917 Wiz 2 7 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 34 62 TWD 23 4 
Z Draconis 11 39.8 +72 49 9.9—13.6 1 08.6 420 1114 18 9 25 2 
RZ Centauri 12 55.6 —64 05 8.5— 89 1 21.0 fi we Ba it 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 21 1116 21 6 
SS Centauri 07.2 —63 37 8.8—10.4 2 11.5 sm 18 Bs ws A 
SX Hydre 13 39.0—26 23 86—12.7 2 21.5 2 iy 912 m2 3a2 












Variable Stars 
Minima of Variable Stars of Short Period—Continued. 
Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period minima in 1926 
February 
h m ° , dh dh dh dh dh 
6 Libre 14 556 — 807 48—62 2 07.9 2 11 911 1610 23 10 
U Coron 15 14.1 +32 01 7.6— 87 3 10.9 312 @ 9 if 2g 24 5 
TW Draconis 15 32.4 +64 14 73—89 2 19.4 320 12 6 20 16 
SS Libre 15 43.4 —15 14 93—11.5 0 18.4 48 3 %2WwYw 25 22 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 SS 56 2a 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 514 1320 22 2 
R Are 31.1 —56 48 68— 7.9 4 10.2 it nn SF a4 
TT Herculis 16 49.9 +17 00 8.9— 9.3 20 18.1 19 23 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 295 9H 6 6 BW 1 
U Ophiuchi 115+ 119 60—67 0O 20.1 om 5 32 2B 
u Herculis 13.6 +33 12 46— 5.4 2 01.2 14 7 8 1915 25 19 
TX Herculis 15.4 +42 00 83— 9.0 1 00.7 43 t#4 VW 8 2s 
RV Ophiuchi 298 +719 9. —12 3 16:5 2s 12 $$ Bit BZ 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 31% 2D wis Ss 
TX Scorpii 48.6 —34 13 7.5— 82 0 22.6 23 89YT WG MK 
UX Herculis 49.7 +16 57 8&8—10.5 1 13.2 523 1317 21 
Z Herculis 53.6 +15 09 7.1— 79 3 238 $8 Hs BS FB oS 
WX Sagittarii 53.6 —17 24 9.2—10.8 2 03.1 8 8 1620 25 8 
WY Sagittarii 17 54.9 —23 01 9.5—10.6 4 16.0 Z2HW722b6eB B® 2 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 4 1 9 5 1914 2418 
RS Sagittarii 11.0 —34 08 59— 63 2 10.0 A3 US BE 2 Zi 
V Serpentis 11.1 —15 34 9.5—11.1 3 10.9 26 §$AB 1 BZ 
RZ Scuti 21.1—915 7.4— 83 15 03.2 10 19 25 22 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 o8kwes we MI 
RX Herculis 26.0 +12 32 70— 7.6 0 21.3 6i7 130 223 2B } 
SX Sagittarii 39.7 —30 35 87—98 2018 612 1420 23 3 
RR Draconis 40.8 +62 34 9.3—13 2 19.9 5 6 IH 22 6 
RS Scuti 43.7 —10 21 93—10.3 0 15.9 65 2A DH Bw S 
B Lyre 46.4 +33 15 3.4— 4.1 12 218 23 Bb 8 Ze 
U Scuti 18 48.9 —12 44 9.1— 9.6 0 22.9 706 1 1 2 
RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.4 27 271 TH 2B 1 
RV Lyre 12.5 +32 15 11. —12.8 3 14.4 i & S32 te 2225 
RS Vulpec. 13.4 +-22 146 69— 80 4 11.4 910 18 9 27 8 
U Sagittz 14.4 +19 26 65—9.0 3 09.1 AS U2 RA 2 
Z Vulpec. 17.5 +25 23 73—85 2 10.9 318 11 3 1811 25 20 
Ct tyre 24.3 +41 30 9.4—116 5 058 2715 bMP 2A TT Bw 
UZ Draconis 26.1 +68 44 90—98 1 15.1 4128 6 Pit 2 7 
SY Cygni 19 42.7 +32 28 10. —12 6 00.2 ts £ & Be ws 
WW Cygni 20 00.6 +41 18 9.3—13.4 3 07.6 Z12 93 19 2210 
SW Cygni 03.8 +46 01 9. —11.7 4 13.8 818 lv YW 6& ww 
VW ‘Cygni 11.4 +34 12 98—11.8 8 10.3 49 GY] 6 AW 
RW Capric. 12.2 —17 59 88—10.6 3 09.4 Zz 4 819 1514 22 9 
UW Cygni 19.6 +42 55 10.5—13 3 108 26 9 4 &6& ft B22 
V Vulpec. 32.3 +26 15 8.2— 9.8 37 19.0 27 13 
W Delphini 33.1 +17 56 9.4—12.1 4 19.4 418 14 9 19 4 28 19 
RR Delphini 38.9 +13 35 10.5—11.8 4 144 1 6 611 25 16 
Y Cygni 48.1 +34 17.7.1— 7.9 1 12.0 8 9 17 8 2 8 
WZ Cygni 49.3 +38 27 9.9—10.8 0 14.0 5 2 12% 2 6 WF 2 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 913 1916 29 18 
RY Aquarii 21 148 —11 14 88—10.4 1 23.2 Li2 <3. PF G&G 2 3 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 25 7 
RT Lacertz 21 57.4 +43 24 9.1—10.5 5 01.7 iv litt w@i2 3s 
RW Lacertze 22 40.6 +49 08 102—11.2 5 04.4 6 2 1117 2116 26 20 
VW Pegasi 51.7 +32 42 10.0—10.6 5 06.4 in 208 W468 BaP 
Y Piscium 23 29.3 + 7 22 9.0—12.0 3 18.4 317 11 6 1818 26 7 
TW Androm. 23 58.2 +3217 86—11.5 4 02.9 1/45nM Be 








Variable Stars 49 


Maxima of Variable Stars of Short Period. 





(Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6", etc. 


Star R.A. Decl. Magni- Approx. 


1900 1900 tude Period eee ae ad 
February 

h m 2 . dh dh dh dh dh 
SX Cassiop. 0 05.5 +54 20 8.6— 9.2 36 13.7 21 6 
SY Cassiop. 0 09.8 +57 52 93—99 4 01.7 R23 TF 2 2 6 
RR Ceti 1270 +050 83— 9.0 0 13.3 7 3 1421 22-14 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 14 19.2 419 19 14 
V Arietis 2 09.6 +11 46 83—9.0 0 23.8 7 0 1422 2221 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1 228 8 tbs BS 
RW Camelop. 3 46.2 +58 21 82— 9.4 16 00.0 222 19 7 
SX Persei 4 10.2 +41 27 10.4—11.2 4 07.0 815 17 5 25 19 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 22s 2 Rs 
RX Aurige 4 54.5 +39 49 7.2— 8.1 11 15.0 12 9 24 0 
SX Aurige 5 04.6 +42 02 8.0— 87 1 128 1 4+ 819 1611 24 3 
SY Aurigz 05.5 +42 41 84— 9.5 10 03.3 i i 18 1 
Y Aurige 21.5 +42 21 86—9.6 3 20.6 511 13 4 2021 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 41 913 2014 2% 3 
RS Orionis 6 16.5 +14 44 82— 89 7 13.6 8 8 1522 2311 
T Monoc. 19.8 708 5.7— 6.8 27 00.3 24 6 
RT Aurige 23.0 +30 33 5.1— 6.0 3 17.5 li 622: 23 23 
W Gemin. 29.2 +15 24 67—7.5 7 22.0 8 2 16 0 23 22 
¢§ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 245 1298: 222 
RU Camelop. 7 10.9 +69 51 85— 9.8 22 06.5 21 18 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 8 0 1523 23 22 
V Carinae 8 26.7 —59 47 74— 8.1 6 16.7 710 14 3 2019 27 12 
T Velorum 8 34.4 —47 01 76—85 4153 5 4 1411 19 3 2 9 
V Velorum 9 19.2 —55 32 75—82 4 08.9 317 1211 21 4 
Z Leonis 9 46.4 +27 22 7.9— 9.6 56 08.7 
RR Leonis 10 02.1 +24 29 9.1—10.1 0 10.9 es 4 819 1514 22 9 
SU Draconis 11 32.2 +67 53 89—9.6 0 15.8 2% 9 © 18:33 2 4a 
S Muscae 12 07.4 —69 36 64—73 9 158 412 14 3 2319 
SW Draconis 12.8 +70 04 88—9.6 0 13.7 :e ba Baz 
T Crucis 15.9 —61 44 68— 7.6 6 17.6 LA fJa2 a & M2 
R Crucis 18.1 —61 04 68—7.9 5 198 4i2 068 220 273) 
S Crucis 12 48.4 —57 53 65— 7.6 4 16.6 5M 06 915 2 8B 
W Virginis 13 20.9 — 2 52 8.7—10.4 17 06.5 9 17 26 23 
SS Hydre 25.0 —23 08 7. 8.1 8 048 , 4 £522 2 i7 
RV Urs. Maj. 13 29.4 +54 31 9.2—99 0 11.2 520 1220 921 2% 21 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 518 13 4 2014 27 23 
V Centauri 25.4 —56 27 64—78 511.9 513 11 0 1612 22 
RS Bootis 29.3 +32 11 89—10.0 0 09.1 610 13243 Miz Bi 
R Triang.Austr. 15 10.8 —66 08 6.7— 7.4 3 09.3 520 121 © 89 2% 4 
S Triang.Austr. 15 52.2 —63 29 6. 74 6078 520 12 3 1811 2419 
S Norme 16 10.6 —57 39 66—7.6 9 18.1 19 11 3 2021 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 919 1816 27 12 
RV Scorpii 16 51.8 —33 27 67— 7.4 601.5 6 8 £ AR ZR 
X Sagittarii 17 41.3 —27 48 4.4— 5.0 7 003 212 913 1613 23 13 
Y Ophiuchi 47.3 — 607 6.1— 6.5 17 02.9 1 12 18 15 
W Sagittarii 17 58.6 —29 35 43— 5.1 7 14.3 88 122 BH 
Y Sagittarii 18 15.5 —18 54 5.4—62 5 186 49 © 3 2iy Zt 
U Sagittarii 26.0 —19 12 65—7.3 6 17.9 677 Bt @ 5 BZ 
Y Scuti 32.66 — 8 27 8.7— 9.2 10 083 623 17 8 27 16 
RZ Lyre 39.9 +32 42 99—11.2 0 123 :3 Bisasg 
RT Scuti 18 44.1 —10 30 91— 9.7 0119 713 1423 22 10 
kK Pavonis 18 46.6 —67 22 38—52 9 02.2 121 11 0 20 2 
U Aquile 19 240 —715 62—69 7 006 116 817 1518 22 18 
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Maxima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period maxima in 1926 
February y 
h m sd ° dh dh dh dh dih 
XZ Cygni 19 30.4 +56 10 86— 9.3 0 11.2 Ss BS 8:5 2 5 
U Vulpec. 32.2 +2007 65-- 7.6 7 23.5 320 1120 1919 27 19 
SU Cygni 40.8 +29 01 62— 7.0 3 20.3 1 1 817 1610 24 2 
n Aquilz 474+ 045 3.7—45 7 04.2 417 1121 9 2 2@ 6 
S Sagittz 51.5 +16 22 5. 6.4 8 09.2 19 918 18 4 26 13 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 14 Fiz2 ms ii 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 14 5 
T Vulpec. 47.2 +27 52 5.5— 61 4 10.5 12) wwe YO 5 Biz 
UY Cygni 52.3 +30 03 9.6—10.4 0 13.5 2 91 62D ww 3S 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 fst Huns Be Ar 
TX Cygni 20 56.4 +42 12 85— 9.7 14 17.4 10 6 24 23 
VY Cygni 21 00.4 +39 34 88— 9.5 7 20.6 '2 319 21 16 
SW Aquarii 10.2 — 020 99—10.8 0 11.0 6 2 1223 1921 2618 
VZ Cygni 21 47.7 +42 40 82— 9.2 4 20.7 519 1016 2 9 2 6 
Y Lacertz 22 05.2 +50 33 9.1— 9.6 4 07.8 75 32 244i 
8 Cephei 25.5 +57 54 3.7— 4.6 5 088 27 (65 BS ae 
Z Lacerte 36.9 +56 18 8&2— 9.0 10 21.1 6 -it Az 
RR Lacerte 37.5 +55 55 85— 9.2 6 10.1 4144 li 0 17710 2319 
V Lacerte 44.5 +55 48 85—9.5 4 23.6 322 1321 B82 22m 
X Lacertz 22 45.0 +55 54 82— 86 5 10.7 61T UR 2s 2s 
SW Cassion. 23 03.7 +58 11 9.2— 9.7 5 10.6 2 21 8 7 19 4 2415 
RS Cassiop 32.6 +61 52 9.0—11.0 6 07.1 2 8 Sis 215 2 tt 
RY Cassio». 47.2 +58 11 9.3—11.8 12 03.4 412 1615 2818 
V Cephei 23 51.7 +82 38 60— 7.0 0 23.9 t2 8@igzi2ns*s 





Monthly Report of the American Association of Variable Star 
Observers, November, 1925. 


Jeginning with this number, and in pursuance of the plan adopted at the 
October meeting of the Association, the Julian Day and Decimal will be ex- 
pressed in the style used prior to 1925; referred to Greenwich Mean Noon, in- 
stead of Greenwich Civil Midnight. 

Also, in view of the fact that photometric devices are being used by some 
of our observers with increasing effect, such observations will henceforth be 
printed to hundredths of a magnitude, and when the star is varying rapidly, the 
decimal of a day will be given to hundredths. 

Special attention is called to the splendid set of observations made with a 
polarizing photometer at the Princeton Observatory by Dr. Theodore Dunham 
on the irregular variable SS Aurigae, 060547. He found the star increasing in 
light early in the evening and followed it closely for the balance of the night. 

The congratulations of the Association are herewith extended to Mr. Peltier, 
our Ace Observer of variable stars, for his original discovery of an interesting 
comet in the constellation of Bootis on the evening of November 13. Due to the 
excessive motion of the object, and a long protracted spell of cloudy weather, it 
was several days before it could be confirmed by other observers. The comet 
was found in the course of a definite search for comets instituted by Mr. Peltier 
some six years ago, which has resulted in the independent discovery of three 
comets, two of which had been previously discovered elsewhere, but were un- 
known to him. 














of Variable Star Observers 





VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBeER, 1925. 


Sept. 0 = J. D. 2424394 

Star J.D. Est.Obs. J.D. 

000339 V ScuLproris— 
4413.9 12.0 Bl 

001032 S ScuLproris— 
4402.3 93 Ht 4436.2 
4404.5 10.0 Sm 4437.3 


4409.3 9.7 Sm 4438.0 
4412.3 9.5 Ht 4441.6 
4413.9 91 Bl 44440 
4418.3 94 Sm 4444.3 
4418.3 93 Ht 4448.3 
4423.3 9.1 Ht 4463.7 
4431.3 8&8 Ht 


001046 X ANDROMEDAE 
4422.7 93 Cu 4460.5 
4441.8 10.3 Wt 4462.6 
4445.6 10.2 B 4465.7 
4446.8 10.6 Wf 4466.6 

001620 T CrTri— 

4420.1 6.2 Kd 4443.9 
4438.0 63 Kd 4449.0 
4439.5 65 L 

001726 T ANpDROMEDAE- 
44227 98 Cu 4447.6 
4428.0 93 Ch 4461.5 
4440.1 10.3 Ch 4463.7 
4444.6 9.6 Jo 4465.7 
4445.6 10.5 O 4469.5 

001755 T CASSIOPEIAE 
4397.3 94 L 4447.6 
4435.2 9.2 L 4450.6 
4443.1 10.0 Ch 4453.5 
44445 94 B 4459.6 
44446 9.0 Jo 4463.7 
4447.5 108 L 

001838 R ANDROMEDAE 
4420.0 11.1 Kk 4445.0 
4421.0 11.0 Kk 4445.6 
4422.7 11.4 Cu 4458.5 
4435.0 11.9 Kk 44606 
4438.0 11.8 Kk 4462.7 
4441.8 12.0 Wf 4463.7 
44447 124 Wf 4466.6 

001862 S TUCANAE 
4409.2 [11.9 Sm 4436.3 
4413.9 12.9 Bl 

001909 S CrtTi— 

4422.7 98 Cu 4450.3 
4439.5 10.3 L 4463.7 
4441.1 10.3 Ch 4469.6 
4441.7. 10.3 Mm 

002546 T PHOENICIS- 

4414.0 128 Bl 4439.3 
4435.3 11.3 Sm 4448.3 

002833 W Scutprtoris 
4414.0 13.1 Bl 

004047 U CAssIopEIAE- 
4422.7 91 Cu 4462.7 


4441.8 10.6 Wf 4463.7 
4446.8 10.9 Wf 4465.7 


4447.5 98 B 4469.6 


eee ek et ee 
Datrtwn S 


WD Wh WY bo 


& UIP 


a a! 
NMNNNd 
We Ul 





Oct. 0 = J. D. 2424424 


Star J.D. 
004132 RW 
4422.7 


Nov. 0 = J. D. 2424455 
Est.Obs. J.D. Est.Obs. 
\ NDROMEDAE 


[13.1 


Cu 4471.6 [13.5 le 


004435 X ScuLpToris— 


4414.0 


11.6 Bl 


004435 V ANbDROMEDAI 


4440.6 
4445.6 
4450.5 
004533 RR 
4441.8 
4445.6 


004746a RV 


4422.7 
4441.8 
4446.8 
004746b 
4422.7 
4441.8 
4446.8 
004958 W 
4422.7 
4445.6 


9.2 B 4465.7 98 Bi 
97 O 4466.6 10.0 Hu 
3 8B 
ANDROMEDAI 
113 Wit 4446.8 11.4 Wf 
11.1 B 4461.6 12.0 B 
\NDROMEDAE 
8.6 Cu 44475 99 B 
10.0 Wf 4462.7 11.4 Wf 
10.2 Wf 4463.7 11.1 Pt 
CASSIOPEIAE 
10.6 Cu 4462.7 10.6 Wf 
10.5 Wt 4463.7 10.6 Pt 


CASSIOPEIA 


10.7 Wt 

I 
91 Cu 44476 98 B 
99 QO 4463.7 98 Pt 


005475 U Tucanat 


4409.3 [12. 


4414.0 
005840 RX 
4446.6 
4447.6 
4452.6 
4456.6 
4457.6 
4458.6 
4460.6 


o1o102 Z CETI 


5 Sm 4436.3 [12.5 Sm 
128 BI 


\NDROMEDAE 


Pt 4464.7 [13.0 Cu 
» Pt 4465.5 [12.8 Cu 
7 Pt 4466.7 [12.4 Cu 
4 Pt 4468.6 113 BI 


Pt 4472.5 118 Cu 
Pt 4472.6 12.0 Pt 
Pt 4473.7 [11.7 Cu 
Pt 


4463.7 9.0 Pt 
010630 U Scuptoris 
4414.0 10.7 BI 


f 010940 U 


4441.9 
4446.8 


\ NDROMEDAE 
143 Wf 4471.5 [13.1 Ie 
14.2 Wf 


011041 UZ ANpROMEDAE 


4422.7 
4441.9 
4444.6 


10.4 Cu 44468 11.0 Wf 
10.4 Wi 44586 108 B 
10.4 B 4471.6 11.1 Ie 


011272 S CAsSsIoPEIAE 


4441.9 
4444.7 
4458.5 


12.6 Wi 4461.8 12.7 We 
12.5 Wf 4463.7 12.7 Pt 
12.7 B 4469.6 13.1 Ie 


012350 RZ Perse 


4445.6 


10.9 B 4469.6 10.2 Hu 


012502 R Piscium 


4441.1 [11.4 Ch 


013238 RU 


4441.9 

4446.8 
013338 Y 

4458.5 


\ NDROMEDAE 

13.2 Wt 4458.5 118 B 

12.8 Wf 4463.7 11.6 Pt 
\ NDROMEDAE— 

13.6 B 4463.7 13.6 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBER, 1925—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


014958 X CAssIOPEIAE— 022426 R Fornacis— 
44476 104 B 4463.7 11.3 Pt 4414.0 10.7 BI 
4458.6 10.5 B 022813 U Creti— 

015354 U Persei— 44228 126 Cu 4463.7 13.4 Pt 
4453.6 9.0 B 4469.6 89 Hu 022980 RR CepHei— 

4463.7 88 Pt 44736 85 0 ana’ 11.2 Wf 4463.7 11.7 Pt 
5012 J . — ZI1¢ RIANGULI— 

wee gy eae 4435.2 68 Ch 4459.6 85 Jo 

4458.6 113 B sila as 4444.6 7.8 Jo 44616 86 Jo 
;' 476 78 Jo 4463.7 85 Pt 

021024 R ArieTis— cs ~ cc 
44228 114 Cu 4461.6 87 Jo 466 82 Jo Mle ae 
— oe a | (Sf sce W Perser— et 

Loe . i. 6.09 zV i Wy ie 
44446 96 Jo 44637 82 Wb ae ok a CS 
44449 9.5 WE 4463.9 8.0 Pt 56 O00 —- of. 
pec Bh lips ley 4445.6 90 O 44705 91 B 

7} 65.5 8.4 Te 4463.7 88 Pt 
4447.6 9.5 O 4471.6 8.0 Ly 025050 R Horo_Locu— 

4447.7 93 Jo 4472.6 7.7 Jo 4402.3 10.6 Ht 44313 7.1 Ht 
4459.1 89 Jo 44748 80 Wb 4404.4 98 Sm 4435.4 62 Sm 
10686 74 Zz. 4409.3 9.2 Sm 44373 61 Ht 

4414.0 8.0 Bl 44393 61 Sm 

021143a W ANDROMEDAE— 44143 86 Ht 44443 61 Ht 
44228 122 Cu 44456 114 B 4418.3 83 Sm 44482 61 Ht 
44419 114 Wf 44008 113 Wi 4418.3 7.5 Ht 4448.3 5.9 Sm 
4442.1 11.5 Ch 4463.7 11.5 Pt 4423.3 7.1 Ht 44523 59 Ht 
4444.8 11.4 Wt 4465.5 10.9 le 025751 T Horoiogiu— 

021258 T PERSEI— i. , 4404.4 98 Sm 4414.0 10.4 BI 
4441.2 88 Ch 4463.7 85 Pt 4409.3 10.2 Sm 4439.3 11.1 Sm 

021281 Z CerpHEI— _ 4418.3 10.8 Sm 
4461.6 15.5 WE 030514 U Arietis— 

; 4422.8 12.9 Cu 
021403 9 CETI— Bn. 
4424.2 7.1 Ch 4450.1 48 Ch 031401 X Ceri— . 
= eed , 4439.5 123 L 44586 11.0 B 
4438.0 6.2 Kd 4455.7 42 Wf ae ie Wi eae? 
4438.3 6.5 Kd 4459.7 4.0 Jo oe oe a et ee 
4439.5 66 L 44608 4.1 We 8 12.0 Wt 4463.7 11.1 Pt 
ER SR RS ee ia ee 
4441.6 5.8 Bh 4461.6 4.0 Ho Se on fa 4463.7 8.0 Pt 
4441.7 5.9 Mm 4461.7 3.5 Jo 939335 ge - 
4441.9 59 WE 44618 4.0 We 42 RSEI— ce 
44431 84 Ch 44637 36 Pt 4441.9 13.0 Wf 4463.7 13.6 Pt 
ie > = 4444.7 133 Wf 44706 137 B 
4444.0 58 Kd 4463.7. 3.7 Mb 44608 139 WE 44716 132 1] 
ns ra ae ee i J. : J.2 le 
430 83 Kd M647 30 Jo 042209 R Tava 
44452 52 Ch 44696 31 Ho gy ce 0 p80 8B 
4445.7 5.3 Wf 4469.6 4.0 Ie age ae - ; 
4446.9 5.1 Wf 44716 3.5 Ly pote a. oe 
4447.2 49 Ch 44726 3.0 Ho ws 12.0 Pt 
44477 56 Jo 44736 36 O eae Se siete cake 
4448.3 48 Sm 4473.6 3.6 Ly Pee = ane ay Pe 
Pei 043065 T CAMELOPARDALIS— 

021558 S Prersei— 4409.3 9.1 I 4447.5 11.1 I 
44228 10.3 Cu 4449.2 10.2 KI 44353 106 L. 44637 117 P 
4436.3 104 Kl 44586 98 B 0432008 RX Tacree 
4441.2 105 Ch 44613 10.1 KI 60.7 129 B 
4443.2 10.3 Kl 4463.7 10.0 Pt 6 Pe. lll 
4445.6 98 B 4465.7 9.7 Cu 4404.4 81 Sm 4435.3 7.6 Sm 
4476.7 10.4 Cu 4469.6 9.9 Hu 4409.3 7.8 Sm 44373 83 Ht 
4447.3 10.4 KI 4412.3 82 Ht 44413 81 Sm 

022150 RR Persei— 44140 85 Bl 44443 87 Ht 
44419 148 Wf 44468 149 Wf 4418.3 7.8 Ht 44482 85 Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING NovEMBER, 1925—C 
Est.Obs. 


8.1 


8.7 


_ 
bo 


bo 


mum 
tn 00 C0 COO WO OO 


10.0 
10.5 


8.4 
8.6 


11.9 
11.6 


9.1 
9.7 


feed peed 


SOS 
— NT 60 ND Go 


Star J.D. Est.Obs. PREY 
043263 R Rericuti—Continued. 
44183 7.6 Sm 4448.3 
4423.3 78 Ht 44523 
44313 8.1 Ht 
043274 X CAMELOPARDALIS— 
4460.6 13.0 B 4463.7 
043562 R Dorapus— 
4404.4 6.0 Sm 4435.4 
4409.4 5.8 Sm 4437.3 
4414.0 60 Bl 4441.3 
4412.3 66 Ht 4444.3 
4418.3 5.8 Sm 4448.3 
4418.3 63 Ht 4448.2 
4423.3 5.8 Ht 4452.3 
44313 58 Ht 
043738 R CaELi— 
4414.2 11.5 Bl 
044349 R Picroris— 
4414.2 7.0 Bl 
044617 V Tavuri— 
4441.9 11.0 Wf 4463.7 
4444.7 11.6 Wt 4469.6 
4460.8 128 We 
045514 R Leporis— 
4435.7 89 L 4463.7 
4440.6 90 L 4469.7 
050003 V Ortonis— 
4447.2 10.0 Ch 4463.7 
050022 T Lrporis— 
4414.2 11.0 Bl 4463.7 
050848 S Picroris— 
4414.2 13.7 Bl 4435.4 
050953 R AuRIGAE— 
44419 98 Wf 4463.7 
4446.8 10.2 Wi 4466.6 
4460.8 10.9 Wf 
051247 T Picrorts— 
44142 80 Bl 44483 
4435.4 82 Sm 4448.3 
4441.4 84 Sm 
051533 T CoLtuMBAE— 
44142 96 Bl 4441.4 
4435.4 11.4 Sm 4448.3 
052034 S AuRIGAE— 
4446.2 9.3 Ch 4470.6 
4463.7 99 Cu 4473.6 
4463.7 84 Pt 
052404 S Ortonis— 
4463.7 10.4 Pt 
053005a T Ortonis— 
4426.2 9.7 Kk 4446.5 
4427.1 9.7 Kk 4455.7 
4438.1 98 Kk 4463.7 
4439.6 10.7 L 4465.8 
4440.6 104 L 4468.9 
053068 S CAMELOPARDALIS- 
4463.7 91 Prt 
053337 RU AurIGAE— 
4463.7 [12.4 Pt 
053531 Y AuRIGAE— 
4446.2 10.0 Ch 4463.7 


9.9 


Sm 
Ht 


Pt 


Bl 
Ht 
Sm 
Ht 
Sm 
Ht 
Ht 


Pt 


Sm 
Ht 


Sm 
Ht 


Pt 


Star J.D. Est.Obs. J.D. 

054319 SU Tauri 
4438.8 9.6 Wf 4455.7 
4439.8 9.5 We 4455.7 
4440.2 98 Ch 4460.7 
4440.6 98 L 4460.7 
44419 95 Wf 4460.8 
44428 9.4 Wf 4461.8 
4445.7 9.6 We 4463.7 
4446.7. 9.5 Pt 4463.7 
44469 9.5 WE 4464.7 
4448.6 95 L 4465.8 
44492 98 Ch 4468.9 
4449.7 9.5 Du 4469.6 

044331 S CoLUMBAE— 
4414.2 13.3 Bl 4435.4 

054615a Z Tauri— 
4469.6 [14.0 Ie 

054615c RU Tavuri— 
4469.6 14.0 Ie 

054629 R CoLUMBAE— 
4417.2 129 Bl 4435.4 


054920a U Ortonis— 


4438.1 88 Kk 4463.7 
4449.2 85 Ch 4465.7 
4461.7. 83 Jo 4468.7 
4463.7 84 Jo 


054974 V CAMELOPARDALIS— 


4438.8 14.7 Wt 4456.6 
4441.7 14.7 Wi 4460.6 
4446.8 146 Wet 
055353 Z AuRIGAE— 
4441.9 11.0 WE 4460.7 
4446.2 10.55 Ch 44608 
4446.7 10.4 Pt 4463.7 
4446.8 10.8 Wt 4465.7 
4458.7 94 Pt 4468.6 
4460.7 9.2 Pt 4472.6 
055686 R OcTANTIS— 


4418.4 [11.5 Sm 4444.0 
060450 X AURIGAE— 


44442 88 Ch 4463.7 
4446.2 89 Ch 4466.6 
4448.2 90 Ch 4469.6 
060547 SS AvuRIGAE— 
4421.4 108 L 4464.7 
44228 11.6 Cu 4465.6 
44247 128 Cu 4466.7 
4425.7 [13.0 Cu 4468.6 
4435.4 [13.9 L 4469.6 
4438.8 14.9 Wf 4470.6 
4439.6 14.7 L 4471.6 
4439.8 15.2 Wf 4472.6 
4440.6 [145 L 4472.8 
4441.7 149 Wf 44728 
4442.8 [13.9 Wt 4472.8 
4443.8 15.1 Du 44728 
4444.7 [15.9 WE 4472.8 
4445.7 [14.5 Wf 4472.8 
4446.8 15.2 Wf 4472.88 
4447.5 [13.3 L 4472.9 
4448.4 [13.9 L 4472.9 


wn 


ontinued. 


Est.Obs. 
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9.6 
9.4 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING NOVEMBER 


Star J.D. Est.Obs. 
060547 SS AvuriG 


J.D. 


4449.8 148 Du 4472.9 
4450.3 [13.3 L. 4472.93 
4452.0 [12.0 B 4473.0 
4453.6 [124 B 4473.6 
4455.7 [12.4 WE 4473.6 
4456.6 149 Du 4473.72 
4457.8 [13.5 Wt 4473.8 
4458.6 [12.5 B 4473.28 
4459.6 [12.6 Du 4474.6 
4460.7 [13.5 B 4474.70 
4461.6 15.0 Wf 4475.6 
4461.7. 15.1 Du 4476.6 
4462.7 [12.4 Wf 4478.6 
4463.7 [13.0 Cu 


061702 V MonoceroTIs- 


4405.8 11.5 Pt 
063308 R MonocrrotTis— 
4465.8 10.5 Pt 


063462 Nova Picroris— 


4395.4 33 Sm 4416.0 
4404.4 3.3 Sm 4418.4 
4409.4 3.5 Sm 4421.1 
4411.0 3.5 Bl 4435.4 
4411.4 3.5 Sm 4439.4 
4413.1 3.5 Bl 44413 
4414.0 3.5 Bl 44483 
4414.2 34 Bl 4449.4 

063558 S LyNcis- 
4465.8 9.7 Pt 

064707 W Monocerotis 
4465.8 10.0 Pt 

065111 Y Monocerrotis 
4465.8 9.5 Pt 

065208 X \MONOCEROTIS 
4435.7 83 L 4447.5 

065355 R Lyncis— 
4441.9 10.4 Wf 4460.8 
4446.8 10.6 Wf 

070109 V Canis M1Nnoris— 
44473 85 Ch 

070122a R GEMINORUM- 
44419 69 WE 4460.8 
4445.8 7.0 Wf 4463.7 


4446.8 7.2 WE 4469.6 
070122b Z GemMINoRUM— 
4463.7 124 Pt 4469.6 
070122c- TW GeminoruM— 
4463.7 8.0 Pt 
070310 R Canis Minoris— 
4435.7 76 L 4447.5 
070772 R VoLANTIsS— 
4435.4 [126 Sm 4448.3 


071713 V GemiInorumM— 


4465.8 12.6 Pt 

072708 S Canis Minoris— 
4435.7 119 L 4465.8 
4448.7 11.5 L 


072811 T Canis Minoris— 
4465.8 13.1 Pt 


Monthly Report of the 


Est.Obs. 


AE—Continued. 
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American Association 


Star J.D. Est.Obs. 

073173 S VoLantis— 
4414.0 [13.2 BI 

073508 U Canis Minoris— 


4439.6 13.0 L 4465.8 
074241 W Pupris— 
4414.2 11.6 BI 
074922 U GemMINoRUM— 
4420.4 [11.7 Ch 4450.8 
4424.4 10.4?Ch 4457.8 
4426.5 [10.4 Ch 4460.8 
4435.7 113.3 L 4461.8 
4439.6 13.9 L 4463.7 
4440.6 140 L 4464.8 
4441.9 [13.3 Wf 4465.8 
4443.8 14.0 Du 4466.7 
4445.9 14.0 Wf 4468.9 
4446.8 [13.7 WE 4469.6 
4447.3 [11.7 Ch 4471.8 
4448.6 13.7 L 4472.7 
4449.8 14.0 Du 4473.8 
081112 R Cawncri 
4439.6 114 L 4465.8 
081617 V Cancri 
44245 76 Ch 4465.8 
4449.4 7.5 Ch 
082405 RT HypraE— 
4465.8 8.0 Pt 
082476 R CHAMAELEONTIS- 
4404.9 11.6 Bl 4414.0 
4409.2 111.5 Sm 4435.4 
083019 U Cancri— 
4461.9 116 We 
083350 X Ursar Majoris- 
4465.8 13.5 Pt 
084803 S HypraEe 
44245 80 Ch 4465.8 
4449.5 7.6 Ch 
085008 T Hyprar— 
4435.7 106 L 4465.8 
4448.7 119 L 
085120 T Cancri 
4449.4 95 Ch 4465.8 
090425 W Cancri— 
4461.9 13.1 Wf 
091868 RW CarinaE— 
4404.9 [12.2 Bl 4414.2 
002551 Y VELoRUM— 
4407.9 91 Bl 4414.2 
0929062 R CArRINAE— 
44142 3.9 Bil 
093014 X HypraE— 
4465.8 11.1 Pt 
093934 R Lronis Minoris— 
4465.8 12.1 Pt 
094211 R Lronts— 
4420.5 10.0 Ch 4465.8 
4449.4 10.1 Ch 4465.9 
094622 Y Hyprar— 
4465.8 65 Pt 


094953 Z VELORUM— 
4414.2 [12.8 Bl 





, 1925—Continued. 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING NoveMBER, 1925—Ci 


Star J.D. Est.Obs. J.D. 
095421 V Leonis 
4450.4 12.1 Cu 4465.8 
0905503 RV CArRINAE 
4414.2 [13.1 Bl 
100061 S CARINAE 
4404.9 8.0 Bl 
101058 Z CARINAE 
4414.2 11.5 BI 
10115? W VELORUM 
4414.2 10.9 Bl 
103212 U Hyprar 
4438.3 59 Kd 4448.7 
4444.3 6.0 Kd 4451.3 
103769 R Ursar Mayjoris- 


4412.9 


4439.6 83 WE 4458.6 
44446 78 Wi 4463.6 
4449.4 79 Ch 4465.8 
44516 78 O 4471.5 
4456.6 7.8 Wf 4471.7 


104620 V Hyprar 
4448.7 11.0 L 
110506 S Lronis 
4451.5 10.0 Ch 4465.9 
111561 RY Carinat 
4404.9 [13.1 Bl 
111661 RS CENTAURI 


4465.9 


44049 9.7 BI 4412.9 
115058 W CENTAURI 
4404.9 11.7 Bl 4412.9 


122001 SS Virainis 
4448.7 7.2L 


122532 T CANUM VENATICORI 


4468.9 9.2 Pt 
122854 U CENTAURI 
4404.9 [12.4 BI 
123160 T Ursar Majoris 
4420.0 11.0 Kk 4444.6 
4439.3. 10.9 Kl 4456.6 
4439.6 12.0 Wf 4468.9 
123307 R Vircinis 
4448.7 11.4 L 4468.9 
123459 RS Ursar Majgoris 
4439.6 126 Wt 4462.6 
4444.6 12.0 WE 4468.9 
123961 S Ursar Majors 
44349 86 Ik 4447.3 
4436.3 8.6 Kl 4449.1 
4436.9 86 Ik 44523 
) 


44379 85 Ik 4452. 
4438.9 84 Ik 44566 
4439.3 85 Kl 4458.6 
4439.6 80 L 4461.2 
4439.6 84 WE 4465.3 
4441.6 83 Bh 4468.3 
4441.9 82 Ik 4471.5 
4443.2 8.5 Kl 4471.7 
44447 82 Wf 


124606 U Vircinis— 
4468.9 8.3 Pt 


of Variable Star Observers 


Le 


ore) 


u 


COINNN 
SinNuNn 


Star J.D. 


131283 U Octantis 


4404.9 11.5 Bl 44183 
4409.3. 11.5 Sm 4436.4 
4412.9 11.9 BI 

132422 R Hyprat 
4404.9 81 Bl 44129 
4406.2. 7.7 Sm 


133155 RV CENTAURI 
4404.9 7.6 Bl 4412.9 
133273 T Ursar Magoris 
4439.8 13.8 Wt 4462.7 
4445.6 138 Wf 


133633 T CENTAI 


4397.2 62 Ht 4412.9 
4400.2 62 Ht 4418.2 
44049 60 BI 4418.2 


I 
B 
4409.3. 6.0 Sm 4423.2 
44122 59 Ht 
134236 RT CENTAURI 


4404.9 95 Bl 4412.9 


134440 R CANuM VENATICOR 


4468.9 92 Pt 
34536 RX CENTAURI 


4404.9 10.3 Bl 4412.9 
34677 T Apopts 

4404.4 9.0 Sm 44183 

4404.9 95 Bl 4436.3 


4409.3 9.2 Sm 4441.3 
44129 95 Bl 4448.3 
140113 Z Boortis 
4439.6 13.3 We 
140528 RU Hyprat 
4409.2 [12.0 Sm 4412.9 


140959 R CENTAURI 


44022 99 Ht 4418.3 
4404499 Sm 4423.2 
4404.9 10.1 Bl 4431.2 


4409.3 10.3 Sm 4435.3 
44122 10.5 Ht 4437.2 
44129 100 B 4444.2 
4418.3 10.7 Ht 

141567 U Ursar Minoris 


4471.6 85 Pt 44717 

141954 S Boorts 
4409.3 95 L 44447 
4435.3. 113 L 4447.6 
44398 11.5 WE 4460.6 
4440.7 11.8 L 

142539a V Boorts 
4409.39 7.7 L 4447.6 
4435.3 78 L 44487 
4441.6 7.8 Bh 

142584 R CAMELOPARDALIS 
4438.8 143 WE 4446.8 
4439.8 14.5 Wf 44566 
4440.7 14.4 WE 4460.6 


4441.7 14.4 WE 4461.5 
44428 143 Wf 4461.6 
4444.7 144 WE 4463.6 
44457 143 Wi 


Est.Obs. J.D. 





tinued. 


Est.Obs 
12.2 Sm 
129 Sm 

79 Bi 

7.5 Bi 
13.2 Wf 
6.0 Bl 

5.9 Ht 

5.8 Sm 
OZ Fit 

9.0 BI 
M 
10.7 Bl 
10.0 Sm 
10.7 Sm 
11.4 Sm 
12.0 Sm 

1125 Bi 

10.5 Sm 
10.7, Ht 
10.7 Ht 
10.7 Sm 
10.7 Ht 
10.9 Ht 

7.6 Gb 
11.8 We 
11.6 Pt 
12.7 Wf 

74 Pt 

79 L 
14.4 Wf 
14.3 Wf 
14.5 Wf 
13.0 Du 
14.5 Wf 
13.2 Du 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriNG NovemMBer, 1925—Continued. 
Est.Obs. 


Star J.D. Est.Obs. 


143227 R Booris— 
4447.6 10.0 Pt 
145254 Y Luri— 


J.D. 





4404.9 [128 Bl 4436.3 [11.9 Sm 
4406.3 [11.9 Sm 
145971 S Apropis— 
4404.4 10.1 Sm 4431.3 10.0 Sm 
4404.9 10.0 Bl 4439.3 10.0 Sm 
4409.3 10.2 Sm 4441.3 10.2 Sm 
44129 97 Bl 44483 98 Sm 
4418.3 99 Sm 
151714 S SerPentis— 
4409.3 88 L 44396 10.1 Wf 
4436.3 96 L 4453.2 10.4 L 
151731 S CoronaE BorEALIS— 
4439.6 10.1 Wf 4448.0 9.0 Ch 
4440.1 10.1 Ch 4456.6 7.6 Wf 
44448 95 WE 4457.6 7.5 Pt 
151822 RS LipraE— 
4402.2 121 Ht 4418.2 11.2 Ht 
4409.2 [11.7 Sm 4423.2 10.6 Ht 
4412.2 11.7 Ht 4431.2 104 Ht 
4412.9 11.5 Bl 4437.2 10.6 Ht 
152849 R NorMAE— 
4404.4 7.0 Sm 4435.3. 7.5 Sm 
4409.3 7.0 Sm. 4441.3 8.0 Sm 
44129 68 Bl 44483 8.0 Sm 
4418.2 7.0 Sm 
153020 X LiprAE— 
4412.9 [128 Bl 
153215 W Liprar— 
4412.9 [12.5 Bl 
153378 S Ursage MInorts— 
4439.8 11.2 Wf 4460.6 10.4 Wf 
4444.7 11.0 Wf 44615 98 Du 
4447.6 10.5 Pt 
153620a U Liprar— 
44129 10.6 Bl 4415.9 106 Bl 
153654 T NorMAE— 
4402.2 128 Ht 4431.2 9.3 Ht 
4412.2 114 Ht 4441.3 86 Sm 
4418.3 10.5 Ht 44442 8&9 Ht 
4435.3 89 Sm 4448.3 83 Sm 
4423.2 9.5 Ht 44522 86 Ht 
154020 Z LiprAaE— 
44129 112 Bl 
154428 R CoronaE BoreEALis 
4397.3 60 L 4455.6 62 Pt 
4426.1 64 Ch 44565 6.0 Cu 
4428.0 6.0 Ch 44566 6.1 Wf 
44283 60 L 44566 6.1 Pt 
4432.2 62 L 44575 63 Ly 
4434.9 6.0 Kd 4457.6 6.1 Pt 
4435.3 61 L 44586 6.1 Pt 
4436.3 60 KI 44586 6.0 Wf 
4437.9 60 Kd 4460.5 6.0 Gb 
4438.6 60 Ly 44605 6.0 Ly 
4440.0 60 Ch 44613 6.1 Ki 
4440.7. 6.1 WE 44616 6.2 Pt 
4441.6 60 Bh 44616 60 Wf 
4443.2 58 Kl 4463.5 6.0 Ly 


Star J.D. Est.Obs. 


154428 R Cor. Bor.—Continued. 


4443.9 6.0 Kd 
4445.0 6.1 Ch 
4445.6 6.1 Wf 
4447.6 6.2 Pt 
4448.0 6.1 Ch 
44491 6.1 Kl 
4450.3 6.0 L 
4450.5 5.8 Bh 
44526 6.2 Pt 
4453.2 59 L 


154536 X CoronAE BorEALIS— 


4439.6 10.3 We 
4445.6 10.7 Wet 


154639 V CoronaE BorEALIS— 


4439.6 7.7 Wi 
4443.5 67 B 
44456 7.6 Wi 
7155018 RR LipraE— 
4430.0 10.9 Ch 
155823 RZ Scorru— 
4397.2 89 Ht 
4402.2 89 Ht 


4404.4 9.0 Sm 
4409.3 8.6 Sm 
44122 89 Ht 
4418.3 86 Ht 


4418.3 86 Sm 
160021 Z Scorpu— 
4409.3 9.7 Sm 
44129 9.1 Bl 
4418.3 93 Sm 


- 160118 R HercuLis— 


4440.1 8.5 Ch 
160210 U Srerrentis— 

44476 9.0 Pt 
160221a X Scorpei— 

4412.9 [12.8 Bl 


160325 SX HeErcuLis— 


4397.3 86 L 
4428.3 87 L 
4439.6 80 Wf 
44417 80 Wf 
4443.7 82 Wf 
4445.6 7.9 Wet 
44476 78 Pt 
4450.3 7.8 L 


4452.6 7.7 Pt 
4455.6 7.7 Pt 
160519 W Scorrri— 
4413.0 [12.0 Bl 
160625 RU 
4397.3 
4428.3 


"9 1, 

iis iL 
4439.6 10.1 Wf 
4443.6 10.3 Wf 
44456 96 Wf 

161122a R Scorpu— 
4409.3 [12.4 Sm 
4413.0 [12.6 Bl 


HERCULIS— 


J.D. Est.Obs. 
4463.6 6.1 Pt 
4464.6 6.1 Pt 
4465.5 6.1 Ie 
4465.55 6.1 Cu 
4465.6 6.2 Pt 
4468.6 6.2 Pt 
4471.4 6.1 Cu 
44715 60 Ly 
4472.6 6.2 Pt 
4476.5 6.2 Cu 
4456.6 12.5 Pt 
4461.6 12.1 Wf 
4457.6 69 Pt 
4461.6 7.9 Wf 
4423.2 88 Ht 
4431.2 9.3 Ht 
44343 9.3 Sm 
4437.2 9.5 Ht 
4439.3 9.5 Sm 
44442 95 Ht 
44288 94 L 
4435.3 9.3 Sm 
4447.6 8.1 Pt 
4456.6 7.7 Pt 
4457.6 78 Pt 
4458.6 7.9 Pt 
44586 83 Wf 
4461.6 8.0 Wf 
4463.6 79 Pt 
4464.6 8.0 Pt 
4468.6 8.0 Pt 
44726 80 Pt 
4447.6 9.3 Pt 
4450.3 86 L 
4458.6 7.9 Wf 
4461.6 81 Wf 
4435.3 [11.5 Sm 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 


Star J.D. Est.Obs. J.D. 
161122b S Scorpiu— 
4406.3 10.2 Sm 4413.0 
4409.3 11.0 Sm 4418.3 


‘ariable 


Est.Obs. 


11.1 
11.3 


161138 W CoronaE BorEALis— 


4420.0 
4421.0 


10.2 Kk 4440.7 
10.0 Kk 4447.7 


4438.0 11.5 Kk 4458.6 

161607 W OpxHiucHi— 
4428.3 10.7 L 4453.2 
4440.1 10.3 Ch 

162119 U Hercutis— 
4436.3 113 Kl 44446 
4439.3 113 Kl 4446.5 
4439.6 11.1 Wf 4447.6 
4440.0 11.4 Ch 4456.6 
4443.3 113 Kl 4461.6 

162807 SS HercuLtis— 
4409.3 10.2 L 4452.2 
4435.3 121 L 4457.6 

162815 T OpHiucHi— 
4413.0 [12.8 Bl 

162816 S OpHiucHi— 
4413.0 [12.6 Bl 

163137 W Hercutis— 
4443.6 13.2 B 4471.6 
4457.6 13.4 Pt 

163266 R Draconis— 
4428.1 98 Ch 4452.5 
44446 98 Jo 4457.6 
4445.1 10.4 Ch 


164319 RR OpniucHi— 


4404.4 10.8 Sm 4435.3 
4428.3 10.2 L 4441.3 

164715 S HercuLtis— 
4443.5 114 B 4457.6 

164844 RS Scorru— 
4402.2 113 Ht 4431.2 
4409.3 [11.7 Sm 4435.3 
4412.3 12.0 Ht 4437.2 
4413.0 118 Bl 44442 
4418.3 12.0 Ht 4448.3 
4418.3 [11.4 Sm 

165030 RR Scorrri— 
4413.0 9.4 BI 

165631 RV Hercutis— 
4443.6 10.7 B 4466.5 
4457.6 11.9 Pt 4470.5 

165636 RT Scorpri— 
4413.0 [13.0 Bl 

170627 RT Hercutis— 
4439.7 146 Wf 4461.0 
4445.6 145 We 

170833 RW Scorpri— 
4413.0 129 BI 

171401 Z Orntiucnt- 
4457.6 80 Pt 

171723 RS Hercvutis- 
4440.7 99 Wf 4449.5 
4445.6 9.4 Wf 4457.6 
44476 94 0 4461.6 
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12 
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Bl 


Sm 
Wt 
Wf 
Wit 
L. 


We 


Sm 


Wi 


B 
Pt 


Wf 


Star Observers 


o/ 
NoveMBER, 1925—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. 
172486 S OcTANTIS 
4402.2 10.00 Ht 4431.2 9.4 Ht 
4409.3 9.4 Sm 4437.3 9.4 Ht 
44123 94 Ht 44393 89 Sm 
4413.0 92 Bl 44443 94 Ht 
44183 91 Ht 44482 92 Ht 
4418.3 91 Sm 4448.3 9.0 Sm 
4423.2 9.1 Ht 
172809 RU Opuivucu! 
4457.6 9.1 Pt 
17354? RU Scorer 
4413.5 9.0 BI 
174135 SV Scorpii 
4413.0 12.4 Bl 
174162 W Pavonis 
4402.2 [123 Ht 4431.2 [123 Ht 
4409.3 [12.1 Sm 4437.2 [12.3 Ht 
4412.3 [12.3 Ht 4439.4 [12.2 Sm 
4413.0 [13.0 Bl 4444.2 [123 Ht 
4418.3 [12.3 Ht 
174406 RS Opuiucui- 
4457.6 11.2 Pt 
174551 U ArAE— 
4404.4 [123 Sm 4435.3 [12.3 Sm 
4418.3 [11.9 Sm 4448.3 [12.3 Sm 
175458a T Draconis— 
4440.7 126 Wf 4460.6 12.4 Wf 
4445.6 12.6 Wf 
175458b UY Draconis- 
4440.7 11.1 Wf 4460.6 11.1 Wf 
4445.6 11.1 Wf 
175519 RY Hercutis 
4440.1 10.0 Ch 4465.6 126 Bi 
4446.5 105 B 4469.5 13.1 Ie 
4457.6 11.1 Pt 4470.5 13.0 B 
175654 V Draconis 
4457.6 10.8 Pt 
180363 R PAvonis- 
4402.2 [12.0 Ht 4431.2 [12.0 Ht 
4404.4 [11.9 Sm 4435.3 [11.8 Sm 
4412.2 [12.0 Ht 4431.2 ioe Ht 
4418.3 [12.0 Ht 4444.2 [12.0 Ht 
180531 T Hercuris— 
4439.8 129 Wf 4448.4 13.3 L 
4443.7, 13.1 Wf 4458.6 12.7 Wf 
44445 123 B 4466.5 12.1 Bi 
180565 W Draconis 
4445.6 13.4 Bi 4465.4 12.4 Bi 
180666 X DrAcoNts 
4445.6 13.9 Bi 4465.5 13.6 Bi 
180911 Nova OpuHiucHi 
4458.7 [13.0 Pt 
181031 TV Hercutis- 
4448.4 [144 L 
181103 RY Opniucnui 
4440.7 83 Wf 4458.7 83 Pt 
4443.7 82 Wt 4465.5 8.7 Bi 
4458.6 84 Wf 
181136 W LyraE— 
4409.3 8.6 L 44446 89 O 
4420.0 7.8 Kk 4445.0 82 Kk 
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VARIABLE STAR OBSERVATIONS RecEIVED DurinG Novemser, 1925—Continued. 


Star J.D. 


4421.0 
4426.0 
4427.0 
4435.4 
4437.9 
4439.8 
4443.7 
4444.6 
182133 RV 
4413.0 
182224 SV 
4439.4 
4444.6 
4448.4 


Est.Obs. PBN 
181136 W Lyrae—Continued. 


Kk 4445.4 
Kk 4449.5 
Kk 4458.6 
L 4458.7 
Kk 4459.6 
Wf 4461.6 
Wt 4476.6 


8.3 Jo 
SAGITTARII 
13.2 Bl 
HERCULIS- 


L 4452.6 
B 4459.6 
L 


182306 T SERPENTIS- 


4453.5 
4458.7 
183225 RZ 
4476.6 


B 4459.5 
Pt 


HERCULIS 
11.0 O 


183308 X OpniucHI— 


4409.3 
4435.3 
4444.1 
4444.5 
4444.6 
4447.6 
4447.6 
184134 RY 
4458.7 


8.0 Jo 


73.0 
LYRAE 


g 4450.3 
g 4458.6 
Ch 4458.7 
B 4459.5 
4463.6 
Jo 4463.6 
4471.6 


Pt 4469.5 


184205 R Scuti— 


4397.3 
4409.3 
4427.0 
4428.1 
4428.3 
4434.9 
4437.9 
4438.6 
4440.2 
4441.6 
4443.5 
4443.9 
4444.5 
4444 6 
4444.9 
4445.1 
4447.5 
4447.6 
4450.3 
4450.5 
4452.6 
4453.5 
4455.6 
4456.5 


184243 RW 


4444.6 
4458.6 


184300 Nova 


4444.1 
4452.6 


6.6 Kd 
6.8 Kd 


7.0 Kd 


7.0 Gb 


NUD DO by Uh 


= 


wwh SININNNNNNNN 
zNO 


s» uu 


—i—de=s 
1S 


<i) 


| 4456.6 
L 4457.6 
Kd 4458.5 
Ch 4458.6 


4458.6 
4460.5 
4460.6 
Ly 4461.4 
Bs 4461.6 


Bh 4463.5 
Du 4463.6 
4463.6 
Du 4464.6 
4465.0 


Du 4465.5 
Ch 4465.5 
Du 4465.6 
Pt 4466.5 
s 4468.6 
Bh 4471.6 
Pt 4472.5 
Du 4472.5 
Pt 4472.6 
Cu 

AE— 
B 4459.5 
Pt 4470.6 

AQUILAE 

Ch 4463.6 
Pt 4465.5 


1 
1 


Est.Obs. 


8.7 
9.0 
9.2 
9.0 


8.9 | 


9.1 


98 ( 


SININNNNN 
to fe UID Ul 


— 
bo 


NUR ARARoinwVsonae 


me mo 


=n ¢ 


NINO NN UNNNNNUNNNNSNNONNN 
Nw 


¢ 


KF 
3: 


N 


10.4 
10.4 


Star J.D. Est.Obs. J.D. 


184300 Nova AguiLtAE—Continued. 
4456.6 10.6 Pt 4468.6 10.5 
4458.6 10.4 Pt 4472.6 10.6 

185032 RX LyraE— 


4458.7 11.0 Pt 
185437a S CoroNAE AUSTRALIS— 
4413.0 118 Bl 


185537a R CoronaE AUSTRALIS— 
4413.0 10.4 Bl 4415.9 10.5 
185527b T Coronar AUSTRALIS— 
4413.0 [13.0 BI 
185634 Z Lyrar— 
4446.6 109 B 4470.5 10.1 
4458.7 10.4 Pt 4476.6 10.2 
185737 RT Lyrae 


4476.6 108 O 
190108 R AouILAE— 
4444.1 78 Ch 4458.7 6.4 


44525 68 B 
190818 RX SAGITTARII 
4428.1 99 Ch 
4445.0 9.7 Ch 
190819a RW_ SaGitTaARi— 
4428.1 10.2 Ch 4458.7 11.7 
4445.0 10.8 Ch 4472.5 10.9 
190907 TY AgQuiILaE— 
4458.7 11.0 Pt 
190925 S LyrRAE 
4445.6 140 Bi 
190926 X LyrAE— 
4458.7 9.0 Pt 
190933a RS LyraE 
4445.6 14.0 Bi 
190941 RU LyraE 
4458.7 11.0 Pt 
190967a U Draconis 
4444.2 12.4 Ch 
4458.7 128 Pt 
191007 W AQuUILAE 
4444.3 9.0 Ch 4458.7 9.0 
191017 ‘TV SAGITTARII 
44281 9.1 Ch 
4445.0 9.8 Ch 
191019 _R SAGITTARU- 
4458.7 123 Pt 
191033 RY SAGiITTARII— 
4397.3 67 L 4443.9 7 
4404.4 7.0 Sm 4448.3 7 


4458.7 9.7 


4471.5 13. 


we 


4458.7 98 


4409.3 7.0 Sm 4452.6 6.5 
4409.3 7.0 L 4455.6 6.6 
4413.0 68 Bl 4456.6 6.7 
4418.4 7.1 Sm 4457.6 6.7 
4428.3 66 L 4458.6 6.6 
4430.0 68 Ch 4461.6 6.6 
44322 62 L 4463.6 6.5 
4435.3 62 L 4464.6 6.5 
4435.3 7.0 Sm 4465.5 6.9 
4439.3 68 Sm 4466.6 6.5 
> 


4440.2 


1L 44724 66 
4441.5 7.0 Bh 


44726 6.6 


Est.Obs. 


Pt 
Pt 


Kd 


Sm 
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VARIABLE STAR OBSERVATIONS RECEIVED DurinG NoveMBER, 1925- 


Star J.D. Est.Obs. J.D. 

191124 TY SAGitrTaru 
4413.0 11.4 Bl 

191319 S SAGITTARII 
4413.0 [12.9 BI 

191331 SW Sacitraril 
4413.0 11.9 Bl 

191350 TZ Cyent 
4458.7. 10.5 Pt 4472.6 

191637 U Lyrag 
4458.6 10.7 Pt 

192606 NovA AguiLaAgE 1925- 
4472.5 8.6 Cu 

192928 TY Cyen1 
4424.2 10.2 Ch 44586 
4435.2 10.4 Ch 

193311 RT AovuimLag 
4459.6 13.5 B 

193449 R Cyen1 
4406.7 9.7 Gs 4458.6 
4410.6 7.0 Gs 4459.6 
4424.2 7.1 Ch 4459.6 
4432.6 7.0 Gs 4460.6 
4436.6 6.5 Mm 4460.6 
44398 69 Wi 4460.6 
4440.2. 65 Ch 4460.7 
4440.7 7.5 Bx 4461.6 
4444.6 7.2 Jo 4461.6 
44446 75 O 4463.6 
4444.7 7.0 WE 4463.7 
4447.6 73 Jo 4465.6 
4449.6 69 Al 4466.6 
4458.6 7.2 Jo 4471.6 

193509 RV AouILAE 
4444.6 108 O 4460.6 

193732 TT Cyenr- 
4452.6 7.9 B 4466.6 

193972 T PAavonis 
4402.2 [13.2 Ht 4435.4 
4404.4 [12.1 Sm 4437.2 
4412.3 [13.2 Ht 4441.3 
4413.0 [13.3 Bl 4444.2 
4418.3 [121 Ht 4448.3 
4431.2 [13.2 Ht 

194048 RT Cycgni— 
44244 7.0 Ch 4458.7 
4440.2 7.1 Ch 4459.6 
44446 75 Jo 4460.6 
4444.6 7.7 O 4460.7 
4445.6 7.6 Bi 4461.6 
4447.6 75 Jo 4463.6 
4456.6 79 Al 4465.6 
4458.6 7.6 Jo 4472.6 

194348 TU Cyeni— 
4420.0 [12.1 Kk 4445.6 
4438.0 [12.1 Kk 

194604 X AouILaE— 
4439.8 140 Wf 4461.5 
4445.6 13.9 WE 4465.5 
4460.6 13.5 Wf 


Est.Obs. 
10.4 Cu 
11.4 Pt 
6.6 Wb 
7.0 Jo 
ja © 
6.9 Pt 
6.7 Mb 
7.0 Wt 
6.6 Wb 
6.7 Jo 
6.0 Ho 
6.7 Mb 
6.6 Wb 
6.5 Al 
6.6 Hu 
7.0 Jo 
8.7 Pt 
8.0 Hu 
[12.1 Sm 
[13.2 Ht 
[13.2 Sm 
[13.2 Ht 
13.2 Sm 
7.9 Wb 
7a © 
78 Pt 
8.1 Wb 
77 Jo 
8.0 Mb 
8.1 Al 
8.0 Jo 
14.0 Bi 
13.5 B 
13.1 Bi 


Star J.D. Est.Obs. 
194632 X CYGNI 
4439.8 96 Wi 
4444.6 97 O 
44447 93 We 
4445.0 94 Kd 
44526 83 B 
4458.6 &.4 0 
TQ 4JO29 RR SAGITTARII 
4413.0 7.0 BI 
195142 RU Sacitrari 
44023 68 Ht 
4409.3 7.2 Sm 
4412.3 7.3 Ht 
4413.0 7.1 BI 
4418.3 7.3 Ht 
4418.4 76 Sm 
4423.3 7.6 Ht 
195202 RR AouliLat 
4443.6 10.6 B 
195553 Nova Cyon1 
4446.6 12.6 Pt 
4456.6 12.5 Pt 
4460.6 12.6 Pt 
4463.6 125 Pt 
195849 Z Cyent 
4439.8 13.3 Wf 
4443.7 126 B 
4445.6 13.0 Wi 
4458.6 10.9 O 
105855 S Tevescorm 
4413.0 13.1 BI 
200212 SY Aovibat 
4460.6 12.2 Pt 
200357 S Cyent 
4440.7. 10.3 Wi 
4444.2 10.2 Ch 
4445.6 10.6 Bi 
4445.7 10.5 Wi 
00514 R CAPRICORN] 
4446.6 11.5 B 
4460.6 11.3 Pt 
200647 SV Cyeni 
4450.6 84 B 
200715a S Aoutat 
4440.7 11.2 Wet 
4443.2 11.5 Ch 
4445.7 11.2 Wf 
200715b RW Aouitat 
4453.6 93 B 
007 47 R [ELESCOPII 
4413.1 [13.5 BI 
200812 RU Aouinat 
4461.6 13.9 B 


200822 W CAPRICORN] 
4413.1 [12.8 Bl 
200000 Z AOI ILAI 


4446.6 99 B 
4461.6 10.3 B 
200916 R SaGitTAart 
4453.6 918 


J.D. 


4459.5 
4460.6 
4460.6 
4466.6 
4470.5 


4444.9 


4431.2 
4435.3 
4437.2 
4441.3 
4444.2 
4448.3 
4452.2 


4458.6 


4468.6 
4472.6 
4471.5 
4472.6 | 


4460.6 
4460.6 
4461.6 


4446.6 
4460.6 
4460.7 
4461.6 


4465 5 
4470.5 


4453 0 
4460.6 
4460.6 


4460.6 


4467.7 


59 
Continued. 
Est.Obs. 
79 B 
7.5 Wf 
79 Pt 
7.55 Hu 
7.3 B 
8.3 Kd 
8.2 Ht 
8.2 Sm 
8.2 Ht 
8.5 Sm 
9.0 Ht 
9.3 Sm 
9.3 Ht 
10.6 B 
27 Pt 
12.6 Pt 
12.8 Ie 
122 Cu 
11.0 Pt 
10.8 4 
11.2 Wf 
10.5 B 
11.9 Pt 
11.3 Wf 
10.9 B 
10.5 Bi 
10.0 B 
10.2 B 
10.2 Pt 
11.0 We 
90 Pt 
10.0 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBER, 1925—Continued. 
Est.Obs. 


j.D. 


4449.6 
4453.3 
4454.6 
4454.7 
4455.6 
4456.6 
4457.6 
4458.6 
4459.6 
4460.6 
4461.6 
4461.7 
4463.6 
4463.7 
4465.6 
4465.7 
4471.6 


4457.6 
4461.7 
4466.5 


4446.7 


4461.7 


4459.5 
4463.6 
4463.7 
4465.6 
4471.6 


4455.6 
4456.6 
4458.6 
4463.7 
4465.6 
4469.6 
4471.7 
4472.6 


4463.7 


4460.6 
4461.6 
4463.6 
4464.6 
4465.6 
4468.6 
4472.6 


Star J.D. Est.Obs. 
200938 RS CyeGni— 
4420.0 89 Kk 
4421.0 84 Kk 
44214 7.7 L 
4423.2 80 Ch 
44243 80 Ch 
4425.2 8.1 Ch 
4426.0 86 Kk 
4427.2 85 Ch 
4435.0 89 Kk 
4435.2 89 Ch 
4436.6 8.7 Mm 
4437.9 9.0 Kk 
4440.1 9.0 Ch 
4442.4 80 L 
44442 87 C 
44446 82 Jo 
4445.0 9.0 Kk 
4447.66 8&2 Jo 
201008 R De_pHinI— 
44093 93 L 
4435.4 11.2 L 
4443.6 11.5 B 
4450.3 11.6 L 
201121 RT Capricorni— 
44379 7.6 Kd 
4443.9 7.6 Kd 
201130 SX Cyceni— 
4452.6 11.5 B 
201139 RT Sacitraru— 
4413.1 8&9 Bl 
201437b WX Cycni— 
4440.2 108 Ch 
4445.6 9.7 Bi 
44526 94 B 
4456.6 9.2 Al 
4457.6 10.8 Ly 
ae A tae GNI— 
8.2 Kk 
tant 8.2 Ch 
44446 7.9 Jo 
4445.0 89 Kk 
4445.7 79 Bi 
44476 78 Jo 
44496 79 Al 
44526 78 B 
44546 8&3 Mf 
202240 U Microscorri— 
4413.1 12.4 Bl 
202817 Z De_tpHINI— 
4443.6 116 B 
4457.6 128 B 
202946 SZ CyGni— 
4446.6 98 Pt 
4447.6 9.7 Pt 
44526 8&8 Pt 
4453.6 95 B 
44556 9.4 Pt 
4456.6 9.4 Pt 
4457.6 98 Pt 
44586 98 Pt 


8.0 
8.2 
8.3 
8.6 
8.1 
8.1 
9.1 
8.2 
8.3 
9.0 
8.4 
8.2 
8.8 


NIOONINNN™NS 
WON PND OO 


9.9 
9.8 
9.3 
9.1 
8.8 
9.0 
9.4 


Al 
i 
Mf 
Mf 
Mf 
Al 
Ly 
Jo 
Jo 


Ly 


Mf 
Al 
Jo 
Pt 
Al 
Ro 
Gb 
Jo 


Pt 
Pt 
Pt 
Pt 
Pt 
re 
rt 


Star J.D. EatObs. J.D. 
202954 ST Cygni— 
4445.7 10.3 Pt 4458.6 
4446.6 99 B 4463.7 
203226 V VuLPECULAE— 
4463.7 9.0 Pt 
203429 R Microscorli— 
4413.1 13.3 Bl 
203611 Y Dre_pHini— 
4443.7 93 B 4463.7 
4457.6 9.6 B 
203816 S DELPHINI— 
4443.6 95 B 4463.7 
4457.6 94 B 
203847 V Cycni— 
4435.2 11.8 Ch 4458.6 
4440.7. 11.0 Wf 4459.6 
4445.7 10.9 Wf 4460.6 
4445.7 10.4 Bi 4463.7 
203905 Y AQUARII— 
4428.1 9.6 Ch 4461.6 
4445.1 10.2 Ch 4463.7 
4446.6 9.7 B 4471.5 
204016 T De_tpHini— 
4440.7 12.5 Wf 4461.6 
4443.6 119 B 4463.7 
4445.7 12.6 Wf 4466.5 
4457.6 13.3 B 
204102 V Aguari— 
4453.6 83 B 4463.7 
204104 W AQuARII— 
4435.4 13.6 L 4453.2 
204215 U Capricorni— 
4413.1 [13.6 Bl 4461.6 
204318 V DreLpHINI— 
4443.6 [13.5 B 4460.6 
204405 T AQUARII— 
4428.1 89 Ch 4446.6 
4438.6 9.1 Ly 4454.5 
4443.6 10.1 B 4463.7 
44446 9.7 Jo 4470.5 
4445.2 99 Ch 
204846 RZ Cyeni— 
4440.7 14.0 Wf 4460.6 
4445.7 13.8 Wf 4461.6 
4445.7. 13.3 Bi 4463.7 
204954 S InpI— 
4413.1 [13.5 Bl 
205017 X DereL_pHINI— 
4443.6 10.5 B 4463.7 
4457.6 11.5 B 4465.6 
205923a R VuLPECULAE— 
4438.8 8.7 WE 4447.6 
4439.8 87 Wf 4455.6 
4440.7. 88 Wf 4456.6 
4441.7 89 Wf 4457.8 
4442.7 9.0 Wf 4459.6 
4443.7 9.1 Wf 4460.6 
44446 92 Jo 4461.6 
44447 92 Wf 4461.6 
4445.2 93 Ch 4462.6 
4445.7 9.2 WE 4463.7 


Est.Obs. 


9.7 
10.3 


yan 
iS 
N 


ARNHROD 


9 
0 
0 
0 
0 
0 


tet et et pt 


10.3 
10.5 
10.4 
10.4 


B 
Pt 


Pt 


Wi 








210 


210 


2I0 


210 


bo 


to 


to 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NOVEMBER, 1925—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


205923a R VuLpecuLAE—Continued. 213843 SS Cyeni— 
4445.7. 94 Bi 4469.5 10.7 Ie 43973 88 L 4456.6 118 Pt 
4446.8 9.3 Wi 4472.6 11.0 Jo 4409.3 11.7 L 4456.6 12.0 Wf 
210124 V CApPRICORNI— 4428.1 11.9 Ch 4457.6 11.8 Pt 
4413.1 10.0 Bl 4428.3 11.8 L 4457.6 11.5 Ly 
210129 TW Cyceni— 4431.2 11.7 L 4457.8 11.9 Wf 
4453.6 95 B 4466.5 10.1 Ie 4432.2 118 L 44585 11.8 Du 
210221 X CAPRICORNI— 4434.2 11.5 L 4458.6 [11.7 O 
4413.1 126 Bl 4435.2 11.9 Ch 44586 118 Pt 
210382 X CEPHEI— 4438.8 12.1 Wf 4458.6 11.9 B 
4440.7 [13.0 Bx 4446.7 [128 Gr 4439.3 11.9 Kl 4458.6 118 We 
4432.6 [12.5 Gs 4439.5 122 L 4459.6 [11.7 O 
210504 RS Aguaru— 4439.8 12.0 Wf 4459.6 11.9 Du 
4435.4 13.2 L 4461.6 [13.7 B 4440.1 11.7 Ch 4459.6 11.9 Cu 
4450.3 [129 L 4463.7 13.8 Pt 4440.3 11.9 Kl 4460.6 118 Wet 
seni 1 Catania 4440.3 12.0 L 4460.6 11.6 Pt 
" 4443.6 12.6 B 4463.7 13.0 Pt 4440.7 11.9 Wi 4461.5 12.0 Du 
4461.5 137 B 4441.1 11.8 Ch 4461.6 12.0 Wf 
onniti 4441.7 11.7 B 4461.6 118 Pt 
210812 R AguiLaE— 4 - rd 
eaMog 93 WE 44616 98 WE 44418 11.9 Wf 4461.6 [11.7 O 
44457 9.1 Wf 44627 95 Pt cs i oe ee 
44536 96 B 44427 12.1 Wit 4461.60 11.89 Du 
fe 4442.9 12.2 L 4462.6 12.1 Wf 
210868 T CrepHEI— 


4443.5 11.9 Du 4463.6 118 Pt 


4397.3 64 L 44446 7.8 Jo 4443.7 9 rf 63.6 9 D 
4421.0 78 Kk 4445.0 84 Kk 4443.75 11.03 Du We 100 Cu 
4426.0 80 Kk 44476 7.8 Jo 44442 118 Ch 44646 119 Cu 
4426.1 7.6 Ch 4450.1 84 Ch 44445 11.9 Du 44646 120 Du 
po 7.8 i. 4451.6 87 Du 44446 120 O 4464.6 117 Pt 
4434. 8.4 Ik 44533 81 L 7 9 rf 65 2 gsc 
44350 80 Kk 44556 92 Mf 44482 119 Ch 44Ch3 IL? Du 
4435.2 7.9 = 4458.6 82 Jo 4445.7 12.0 Wf 4465.5 11.7 Ie 
4435.3 7.3 4458.7 8.5 Wb 4445.7 118 Bi 4465.6 117 Pt 
4436.9 83 Te 44596 88 Du 4446.2 117 Ch 44665 117 Du 
44379 83 Ik 4463.7. 8.1 Pt 4446.6 11.7 B 4466.5 11.7 Ie 
4438.0 8.1 Kk 4465.6 83 Al 4446.6 11.7 Pt 4466.6 12.0 Hu 
4438.9 85 Ik 44725 91 Du 4446.8 12.1 Wf 4466.6 118 Cu 
prone! ed a 4472.6 84 Jo 4447.2 11.8 Ch 4468.6 114 Pt 
9 86 Ik 44475 122 L 44686 8&7 B 
21090? RR AguariI— 4447.5 119 Du 4469.6 9.2 Cu 
4453.6 110 B 4463.7 12.2 Pt 4447.6 [11.7 O 4469.5 8.6 Te 
211614 X Prcasi— 4447.6 11.8 Pt 44695 8&9 Du 
4441.8 12.5 Wf 4463.7 12.5 Pt 4448.2 118 Ch 4469.6 8&8 Ro 
4445.7 13.2 Wf 4470.6 13.4 B 4448.4 12.0 I 4469.6 88 Ro 
4461.6 13.4 Wf 4449.2 116 Ch 44706 87 B 
211615 T CApricorni— 4449.7 11.55 Du 4471.5 (86 Ie 
4413.1 91 Bl 44436 98 B 4449.71 11.46Du 4471.6 9.0 Ly 
4443.1 10.0 Ch 4461.6 11.2 B 4450.3 121 L 44725 9.0 Du 
212030 S Microscop1— 4450.6 119 Du 44726 9.0 O 
4406.3 10.3 Sm 4439.4 11.8 Sm 4451.1 11.8 Ch 44726 9.1 Ly 
4413.1 10.7 Bl 4448.4 124 Sm 4451.6 11.7 Du 44726 9.1 Pt 
4418.3 10.3 Sm 4452.6 11.7 Pt 4472.7 89 Du 
212814 Y CApricorNi— 4452.6 116 B 4473.6 9.1 Ly 
4413.1 108 Bl 4459.6 [13.6 B py ot ~ ae 9.1 a 
213244 W CycGni— De ke. 44745 95 Du 
4420.1 66 Kd 4443.9 66 Kd 4453.5 11.7 Du 4476.5 10.1 Cu 
4437.9 66 Kd 4449.0 66 Kd 4455.6 11.9 Wf 4476.6 10.2 O 
213678 S CEPHEI— 4455.6 118 Pt 4478.7 11.6 Cu 
4463.7 86 Pt 4456.5 11.9 ¢ 
213753 RU Cyeni— 213937 RV Cyeni 
4444.2 97 Ch 4463.7 9.5 Pt 4463.7 65 Pt 44666 7.2 Hu 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBeEr, 1925—Continued. 
Est.Obs. 


Star J.D. Est.Obs. 
214024 RR PrcGAsi— 
44418 95 Wf 
4445.7 98 Wi 


214247 R Gruis— 
44023 89 Ht 
4406.3 8.6 Sm 
44123 91 Ht 
4413.1 9.0 BI 
4418.3 9.1 Ht 
4418.3 89 Sm 
4423.3 9.7 Ht 


215717 U AQuari— 


4461.6 12.4 B 
215934 RT Prcasi— 
4445.7. 13.0 Bi 
220133a RY PEGAsS! 
4463.7. 11.9 Pt 
220133b RZ PrGAsI1 
4463.7 12.5 Pt 
220613 Y PEGAsI 
4445.7 12.7 Bi 
220714 RS PrcAsi— 
4463.7 12.2 Pt 
221938 T Gruis— 
4406.3. 11.9 Sm 
4418.3 11.3 Sm 
4434.3 10.4 Sm 


221948 S Gruis— 
4402.3 [12.8 Ht 
4406.3 [12.8 Sm 
4412.3 [12.8 Ht 
4418.3 [12.8 Ht 
4418.3 [12.8 Sm 

222439 S LAcERTAE— 


4445.7 10.5 Bi 
4446.7. 11.0 Ch 
4463.7 11.6 Pt 
222867 R InpI— 
4413.1 13.7 Bl 
223462 T TUuCcANAE— 
4402.3 89 Ht 
4409.2. 87 Sm 


44123 84 Ht 





4418.3 82 Ht 
4418.3 87 Sm 
4423.3 7.8 Ht 
223841 R LAcERTAE— 
4445.7 99 Bi 
4446.2 99 Ch 
225914 RW PrEcAsi— 
4463.7 12.6 Pt 
230110 R PEGAsi— 
4441.8 124 Wf 
4446.8 125 Wf 
4462.6 12.8 Wf 


ED: 


4461.6 
4463.7 


4431.2 
4435.4 
4437.3 
4441.4 
4444.2 
4448.4 


4463.7 
4463.7 


4441.3 
4448.4 


4431.3 
4437.3 
4439.4 
4444.3 


4465.7 
4466.5 


4431.3 
4436. 
4437. 
4444. 
4448.2 
4452.3 


WW Ww & 


4463.7 
4465.7 


4465.5 


4463.7 
4466.5 


99 
9.9 


10.1 
10.3 
10.7 
10.7 
11.4 
13.5 


11.8 


8.1 
8.7 
8.7 
88 
8.9 
9.2 


10.0 Pt 


10.3 
125 


12.6 
13.0 


Wt 
rt 


Ht 
Sm 
Ht 
Sm 
Ht 
Sm 


Pt 


Pt 


Sm 
Sm 


Ht 
Ht 
Sm 
Ht 


o 


Ht 
Sm 
Ht 
Ht 
Ht 
Ht 


» 
Bi 


Te 


Pt 
Te 


Star J.D. Est.Obs. 
230759 V CAssIOPEIAE— 


4446.7. 7.8 Mm 4463.7 
4447.6 76 B 4469.6 
4459.6 79 Du 

231425 W PrEcAsi— 
4436.3 8.5 Kl 4447.3 
4439.3 83 Kl 4449.3 
4443.2 83 Kl 4461.2 
4445.7 82 Kl 4465.3 
4447.3 83 KI 4465.7 

231508 S PEGAsI— 
4445.6 91 O 4463.7 
4447.3 8.5 Ch 

232746 V PHOENICIS 
4402.3 103 Ht 4431.3 
4404.4 10.0 Sm 4437.3 
4412.3 10.3 Ht 4439.4 
4418.3 10.8 Ht 4444.3 
4418.3 108 Sm 

232848 Z ANDROMEDAE— 
4420.0 9.7 Kk 4438.0 


4421.0 98 Kk 4445.0 
4425.0 97 Kk 4446.2 
4427.0 9.7 Kk 4463.7 


233335 ST ANpROMEDAE— 
4428.0 8&8 Ch 4447.6 
4445.6 91 O 4463.7 
4447.1 88 Al 4466.6 

233815 R AQuARI— 

4420.0 10.4 Kk 4443.1 
4421.0 10.4 Kk 4445.0 
4438.0 10.2 Kk 4463.7 
44429 10.3 Kk 

233956 Z CAssIoPpEIAE— 
4439.8 14.1 Wf 4445.7 
4444.5 135 B 4450.5 
4445.7 13.7 W£ 4461.6 

235053 RR CAsstopEIAE— 
4458.5 13.7 B 4469.6 

235209 V Creti— 

4413.9 12.2 Bl 4463.7 


4450.3 9.5 L 
235265 R TucANAE— 

4409.2 [129 Sm 4435.3 
235350 R CASSIOPEIAE— 


yD. 


4420.0 


11.3 Kk 4445.0 


Est.Obs. 


8 
m 


mnt 


¢ 


mn I 1 0 90 
DWN ND 


[12.9 


Pt 
Ro 


Ht 
Ht 
Sm 
Ht 


Kk 
Ch 
rt 
Pt 
Hu 


Sm 


4421.0 11.4 Kk 4445.5 


4438.0 11.7 Kk 4445.7 
235525 Z PrEGAsSI— 

4445.6 85 O 4463.7 
235855 Y CASSIOPEIAE— 

44455 118 B 4461.5 
235939 SV ANDROMEDAE— 

44445 126 B 4463.7 

4445.7 12.4 Bi 4465.7 

4453.6 125 B 


11.5 Kk 
10.9 B 
10.4 Bi 
ia FY 
120 B 


ine Ft 
11.8 Bi 


Total observations, 1924; stars observed, 363; total observers, 32. 


Professor Ernest W. Brown of the Yale University Observatory 


is anxious 


to get a continuous series of observations of occultations done in a systematic 
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way, and Professor Votte of the Dutch Government Observatory at Lembang, 
Java, has expressed his willingness to make the observations if he were able to 
secure the predictions. At the request of Professor Brown, President Yalden has 
volunteered to furnish the predictions for the year 1926. 

It is particularly desirable that too frequent observations of the regular long 
period variables: be avoided. It would be better to spend the time learning other 
fields and securing observations of some of the neglected stars. Such a list will 


be furnished to observers upon request to the recording 





secretary at the Harvard 
Observatory, Cambridge, Mass. 


The following observers have contributed to this report of observations re- 
i 


ceived during the month of November, 1925: Allen, “Al”; Baldwin, “BI’; 
Barnes, “Bx”; Berman, “Bi’; Bouton, “B”’; Bunch, “Bh”; Chandra, “Ch”; 
Cunningham, “Cu’; Dunham, “Du”; Gaebler, “Gb”; Goodsell, “Gs”; Mrs. 


Holmes, “Ho”; Houghton, “Ht”; Hubbard, “Hb”; Hunter, “Hu”; Ied 
Ikeda, “Ik”; Jones, “Jo”; Kanda, “Kd”; Kasai, “Ks”; Kohl, “KI”; Lacchini, 
Mrs. Lytle, “Ly”; Mayall, “Mf”; Millman, “Mm”; Murdoch, “Mb”; Olcott, “O” 
Peltier, “Pt”; Rhorer, “Ro”; Smith, “Sm”; Waterfield, “Wf”; White, “Wb” 





LEON CAMPBELL, Recording Secretary 
December 10, 1925. 


COMET NOTES. 


New Comet / 1925 (Ensor).—A cablegram from Copenhagen to Har 
vard College Observatory announced the discovery of a comet by Ensor at Cape- 
town on December 14. The comet was then in the southern constellation Reticu- 
lum and its daily motion was west 12" and south 24’. It is therefore not visible 
to northern observers at present, although its rather rapid motion may bring it 
north later on. In brightness it is described as of magnitude 8 


OBSERVATIONS OF Comet 1 1925 (EwNsor) 
a 65 Observet Place 
Dec. 14.7708 Se |." 61° 12 Ensor Capetown 


Comet j 1925 (Van Biesbroeck).— This comet is coming into more 
convenient position for observation and should be visible without very much 
change in brightness during the winter and spring. The accompanying diagram 
with the aid of the elements computed by Maxwell and Damsgard, of the 


Students’ Observatory at Berkeley, California, shows the relation of the comet’s 
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Diagram Showing the Relation of the Orbit of Van Biesbroeck’s Comet 
to that of the Earth. 
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orbit to that of the earth. In November the two objects were moving in roughly 
parallel directions with approximately the same speed. Now the earth’s course 
is curving away from the comet’s path so that the distance is increasing more 
rapidly. The planes of the two orbits are inclined at an angle of about 50° with 
each other, intersecting in the line marked “Line of Nodes.” 


. . bd at 
LOMA ’ *. 
BERENIC‘S ‘ < 





- ° 
Ox ° . 


VIRGO € . 


@s 
Apparent Path of Van Biesbroeck’s Comet through Leo. 

During January and February this comet will be moving westward through 
the familiar constellation Leo. The diagram of its path through the constellation 
may enable the amateur with a small telescope (3 or 4 inches aperture) to follow 
the comet from night to night. 

ELEMENTS OF Comet j 1925 (VAN BIESBROECK). 
Calculated by A. D. Maxwell and L. C. Damsgard from observations on 


November 17, 18, 19, 21 and 25. Lick Observatory Bulletin No. 371. 
T = 1925, Oct. 3.6500 U. T. 


wo == 907° 23’ 1973} 107° 23’ 1971) 
Q = 334 30 16.4$ 1925.0 334 31 06.8 $ 1926.0 
i= 49 37 33.4) 49 37 33.8) 


log g = 0.198995 


EPHEMERIS OF CoMeT j 1925 (VAN BiESBROECK ). 
[From Lick Observatory Bulletin 371.] 


1926 U. T. True a True 6 Log A Br. 
h m s 

Jan. 6.0 11 54 55 +20 41.2 
10.0 li SQ 22 +19 42.5 0.147 0.95 
14.0 11 45 05 +18 44.3 
18.0 11 39 07 +17 46.4 0.137 0.94 
22.0 it 2c 3 +16 48.7 
26.0 11 25 20 +15 51.0 0.132 0.93 
30.0 11 17 40 +14 53.4 

Feb. 3.0 11 09 38 +13 55.9 0.132 0.87 
7.0 11 01 20 +12 58.8 
11.0 10 52 54 +12 02.4 0.138 0.79 
15.0 10 44 28 +11 07.0 
19.0 10 36 12 +10 12.8 0.152 0.66 


The unit of brightness is that of November 21. 
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Comet k 1925 (Peltier-Wilk).—This comet has passed very rapidly 
across the sky and is now too near the direction of the sun to be observed. The 
secret of the comet's rapid motion is readily explained by the accompanying dia- 
gram, which shows the relation of its orbit to that of the earth. When discovered 
the comet was at about its nearest approach to the earth and was moving in the 
opposite direction to that of the earth, so the two bodies passed each other with a 
relative motion of the sum of their two velocities. In the diagram the earth’s 





Fes | 





Y 


Itier-Wilk Comet 


Diagram Showing the Relation of the Orbit of the Px 
to that of the Earth. 
orbit is projected on the plane of the comet’s orbit. The two planes are inclined 
to each other at an angle of about 35°, and the dotted portion of the earth’s orbit, 
as drawn, is beyond the plane of the comet’s orbit. The two planes intersect in 
the line marked “Line of Nodes.” 

It is plain that during January and February the comet will be practically 
behind the sun, but that in the spring and summer of 1926 it may possibly be 
followed with large telescopes. 

The following history of the discovery of this comet is given in the Harvard 
College Observatory Bulletin 828. 

- .a letter from Mr. L. C. Peltier of Delphos, Ohio, announced the dis- 
covery by him of a comet on November 13 at 6"15"C.S.T. <A telegram asking 
for confirmation was sent to the Yerkes Observatory on November 16, and on 
the same date a thorough examination of the region was made by Mr. Campbell 
at the Harvard Observatory. At neither place could the object be found, though 
large areas were surveyed. 

“On November 20 a cablegram was received from Copenhagen ,announcing 
the discovery of a comet in the following position by Wilk of Cracow, Poland. 


November 19.7153 U.T. R.A. 17"18™ 28°; Dec. +33° 04’: magnitude 8. 


\ confirmation of the discovery was asked by Professor Strémgren. The position 
by Guthnick and Prager, given below, was received from Copenhagen on Nov. 21. 

“Assuming that the same comet was seen by Peltier and Wilk, we examined 
Harvard plates of the vicinity and found two trails. On AY 871, made Novem- 
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ber 16, the comet is on the very edge of the plate, but in the expected position 
and of the appropriate brightness. On AI 24410, made on November 17, a very 
faint image of the comet is also seen in the expected position. The exceptionally 
rapid motion of the object accounts for the failure to find it at the Harvard and 
Yerkes observatories on November 16. 

“The comet was announced telegraphically on November 20, giving both of 
the approximate positions by Peltier and Wilk. A telephone message from Mr. 
Peltier on November 20 reported that he had rediscovered the comet.” 

The observation referred to above by Guthnick and Prager, of the Berlin 
Observatory at Babelsberg. is the second in the list given on page 695 of the 
December number of Poputar Astronomy, and there recorded erroneously as 
to the place of observation. 

Some confusion has arisen as to the letters assigned to this comet and that 
discovered by Professor Van Biesbroeck. It has been generally agreed not to 
use the letter 7 in the designation of comets, but at least one writer gave this 
letter to Van Biesbroeck. Most of the writers are placing Van Biesbroeck’s 
comet ahead of the Peltier-Wilk comet in spite of the fact that the latter was 
discovered by Peltier four days earlier than the former. Verification of the dis- 
covery and general telegraphic announcement of the latter were so delayed that 
it seems best to reverse the natural order of the letters and assign 7 to Van 
Biesbroeck’s comet and k to the one discovered independently by Peltier and Wilk. 

The following observations have come to hand since our last issue was 
published : 


OBSERVATIONS OF CoMET k 1925 (PELTIER-WILK). 


Universal a 1925.0 5 1925.0 Observer Place 

Time hom ss oe 
Nov. 22.0450 17 51 18.9 1.27 15 45 Burton Washington 
23.7447 18 11 30.50 +23 03 31.3 Vinter-Hansen Copenhagen 
24.7004 18 21 29.43 +20 47 07.1 + Kepinski Warsaw 
24.7738 18 22 12.59 +20 36 41.8 Rybka Warsaw 
24.7919 18 22 24.02 +20 34 11.3. Vinter-Hansen Copenhagen 
26.0179 18 33 47.84 117 47 04.8 Gingrich Northfield 
26.7123 18 39 46.12 +16 15 44.4 Chofardet Besancon 
26.7345 18 39 47.87 +16 14 11.9 Rougier Strasbourg 
26.7415 18 39 56 +-16 13 26 Delporte Uccle 

a App. 5 App. 

27 .7692 18 47 55.1 114 05 41 Volta Pinotorinese 
28.7319 18 54 45.0 +12 12 32 Volta Pinotorinese 

a 1925.0 6 1925.0 
Dec. 18.0080 20 00 00.3 9 55 54 Wilson Northfield 





Borrelly’s Periodic Comet (f 1925). — Mr. F. E. Seagrave sends us 
the following ephemeris of Borrelly’s periodic comet for February, 1926, calcu- 
lated with the aid of elements recently published by A. Schaumasse. 





ELEMENTS OF BorRELLY’s COMET. 


Epoch = 1925 June 23.0 U. T. 
= 344° 45’ 08°74 
w= 69 27 32.0) 
Q = 77 02 06.2 '1925.0 
i= 30 30 38.7) 
= 38 03 30.1 
Me 515733975 


log q = 0.14240 
= 3.6191 








/ 
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EPHEMERIS OF BorRELLY’S COMET. 


1926 a 6 Log ; Log A 
hm —°s e 

Feb 1 11 55 10 +58 06 45 0.27432 0.04519 
5 11 51 48 +59 01 12 0.28052 0.05461 

9 11 47 42 +59 44 23 0.28668 0.06465 

13 11 42 06 +60 23 12 0}.29278 0.07513 

ig 11 36 06 +60 48 58 0.29888 0.08628 

21 11 29 40 +61 04 45 0.30488 0.09784 

25 11 22 59 +61 10 26 0.31084 0.10983 
March 1 11 16 23 +61 05 52 0.31676 0.12222 
5 11 09 56 +60 52 06 0.32260 0.13491 

9 11 03 57 +60 29 12 0.32840 0.14793 

13 10 58 30 +59 58 41 0.33412 0.16117 


Comet Tempel IT, (d1925).—A communication, dated November 6, from 
Professor R. H. Tucker, of the Lick Observatory, contains the following elements 
for Comet Tempel II, 1925d, computed by Dr. H. M. Jeffers from observations 
on June 15 (Pavel, Babelsberg), and July 14 and August 15 (Jeffers, Lick). The 
initial elements were those by Crommelin (Copenhagen Circular No. 74). The 
comet was observed on November 5, when it was somewhat 
pected, about magnitude 11.5, and visible in a 4-inch t 


brighter than ex- 


ELEMENTS. 


T = 1925 August 7.0436 U.7 
186° 34’ 22” 
= 120 47 58 
i= 12 46 34 


p 34 04 34 
M& = 6877353 
log a = 0.475218 


EPHEMERIS FoR 0" U.T. (1925.0) 


R. A. Dec. Log Log A 
1925-6 hm —=s , 
November 8 23 6 52 -24 15.2 0.218 0.009 
12 14 27 25 58.6 
16 21 54 —24 42.4 0.231 0.051 
20 29 14 — 23 26.1 
24 36 26 22 10.1 0.244 0.091 
28 43 32 20 54.6 
December 2 50 32 19 39.8 0. 25¢ 0.130 
6 23 57 27 —18 25.7 
10 0 418 —17 12.5 0.269 0.168 
14 ll 6 —16 0.2 
18 i7 5! 14 49.0 0.281 0.203 
22 24 34 —13 38.9 
26 31 14 ant? 30.0 0.293 0.237 
30 37 52 —11 22.3 
January 3 0 44 27 —§) 15.8 0.205 0.270 


Harvard College Observatory Bulletin 826. 
Cambridge, Massachusetts, November 9, 1925 





Tuttle’s Periodic Comet.—The following search ephemeris for Tuttle’s 
periodic comet (18581) is taken from the British 


Astronomical Association 
Handbook for 1926. 
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Date Perihelion April 28 Perihelion May 6 
| U. 1. a 6 Log A a 6 Li rg A 
1926 h m ‘ h m sy: . 
Jan. 6 22 08.3 +41 34 0.2645 22 01.1 +41 03 0.2917 
14 22 32.0 +40 15 0.2569 Be 25:6 +39 58 0.2848 
22 22 57.4 +38 56 (0). 2497 22 47.6 +38 56 0.2782 
30 23 24.2 +37 35 0.2431 eo is.2 +37 56 0.2719 
Keb. 7 23 52.3 +36 08 0.2372 23 40.1 +36 47 0.2661 
15 0 21.1 +34 32 0.2322 0 08.1 +35 36 0). 2609 
23 0 51.4 +32 45 0.2281 0.37.2 +34 15 0.2562 
Mar. 3 a | +30 43 0.2249 i 374 +30 53 0.2491 





COMMUNICATIONS. 


A Test Field around 22773 in Cygnus. — May I hope that Porv- 
LAR ASTRONOMY will live up to its title and find space for this letter, which is of 
no real scientific value, and has, I must confess, been written more with the 
purpose of satisfying my own curiosity with regard to my keenness of vision. 

Some years ago I possessed a copy of the latest edition of Webb’s Celestial 
Objects and in it was a sketch of a test field around = 2773 in Cygnus (a 1900 
21"07™2; 5 +43° 35’) from measures made with a 24-inch reflector. My book 
was destroyed in a fire and I have not been able to replace it, but last year thought 
I would try what I could see in this field with my 12%-inch reflector. 
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Faint Stars near the Double Star = 2773, 
Aug. 6, 1924; 12'4-in. Reflector ; 
Power 231. 

Attached is a sketch of what I saw, as accurate as I could make it by eye, 
and I am hoping that one of your readers who possesses a copy of the book 
in question will be so kind as to check up my observations and let me know the 
magnitudes of the stars that correspond with those on the chart in Webb. 

I have made no attempt to assign magnitudes to any of my stars, beyond 
noting that 14 and 16 were very difficult, 16 very much so, hardly more than a 
suspicion, and estimated about 15th mag. The numbers show roughly the order 
of magnitude, higher numbers meaning fainter stars. 

Might I also suggest that the planetary notes would be greatly increased in 
their value for possessors of equatorially mounted telescopes if the R.A. and 
Dec. could be given for the fainter planets, Uranus and Neptune, and perhaps also 
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for Venus and Mercury, say twice a month. The two latter of course move so 
quickly that this would be hardly more than an indication of their place, but 
would be better than nothing, and would enable one to pick them up with a little 
sweeping for a day or two on either side of the date of the given place. 
W. F. H. WaATEeRFIELD. 
Nakusp, B. C., September 14, 1925. 





The Formation ot Lunar Craters. — In the controversy over the 
origin of Lunar markings, the upholders of the meteoric impact theory seem to 
me to have laid themselves needlessly open to criticism by their method of ac- 
counting for the formation of the central cone so frequently seen in the larger 
scars. These cones are described as representing the backward upward surge 
of meteoric and lunar material made plastic or liquid by the impact. Of course 
this is a familiar phenomenon in liquids and semi-liquids, but it is difficult to un- 
derstand how a mountain of liquid or plastic lava, suddenly thrown up for a dis- 
tance of perhaps one or two miles, could instantly freeze solid in approximately 
this position, and moreover all this liquid material would have to be generated by 
the force of the impact, which is quite a different condition from that resulting 
from the splash of a solid thrown into a liquid or plastic substance. Take 
Albategnius for example; here we find a very high central cone with sides so 
nearly perpendicular that the utmost rigidity would be necessary for stability. 
How could this be produced by the backward surge of liquid lava? If, however, 
this cone represents the residue or unliquified core of the meteor itself after the 
impact it becomes quite understandable. 

In cases of meteors of high velocity and also with all the small meteors, the 
impact would probably be sufficient to liquify or pulverize the entire mass, the 
central cone is therefore not an invariable accompaniment of this phenomenon 
as would be the case if it represented the back splash. 

The terraces on the inside of the ring walls are now understood as formed 
by the solidifying lava along the edges and the shrinking of the great mass of 
cooling liquified meteoric and lunar material held in the basin. The central cone 
settling with the lava shows no terraces, while, if it were a volcano from 
which the lava poured, terraces would be found around it also. 

The exponents of the crater theory seem to me to overlook the fact that 
vulcanism, as we know it on the earth, is invariably the result of the presence 
of water in one form or another. The absence of water on the moon would 
therefore seem to destroy the plausibility of their theory by the elimination of 
its most essential factor. , 

JAmeEs F. Porter. 

112 West Adams Street, Chicago, Tl., October 31, 1925. 





A Telescopic Camera.—The primary reason for which the camera here 
described was constructed was to take photographs of the solar eclipse. Professor 
O. L. Dustheimer, professor of Astronomy at Baldwin-Wallace College and 
president of the Cleveland Astronomical Society, with about sixty members of 
this organization conducted an expedition to Niagara Falls to view and photo- 
graph the phenomenon. Due to unfavorable weather condition the camera proved 
useless. However, in order to test the quality of the instrument, several exposures 
of the moon were made. 

While this camera is by no means the simplest that can be constructed, it 
can be made with but a small outlay of money, labor and material. The main 
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parts involved consist of a small telescope, an ordinary Kodak and driving clock. 

In assembling the instrument it was found necessary to remove the eyepiece 
of the telescope and the lens of the camera and to replace these by a double con- 
cave lens of considerable strength in order to obtain a clear sharp image on the 
film. This idea involves the main principle of telescopic photography and was 
suggested by Dr. E. C. Unnewehr, professor of Physics at Baldwin-Wallace 
College. The optical parts were simplified to an objective, a double concave lens 
and a suitable light filter. The accompanying diagram illustrates this principle. 
The rays of light strike the compound objective A, pass through a filter B and 
then before converging to a point /, are made to pass through the double concave 
lens C, which extends the focus of the combination to f’; thereby enlarging the 
image and giving a good definition on the sensitive photographic film at E. F is 
therefore the camera proper with its shutter at D, which makes an excellent light 
tight box for the film. 














Photograph of Moon. 


A Telescopic Camera. 


In constructing the camera several novel features were employed. To do 
away with the ordinary finder a hole was cut in the tin extension of the tube 
between B and C. This enabled the operator to view a somewhat blurred image 
formed by the objective directly upon C. At the time of exposure a small black 
flap just above the opening was dropped, covering it completely. The tin cylinder 
in which this hole was cut carried at its end the double concave lens and the 
shutter of the camera. Movement of this section of the tube carrying these parts 
effected a sharp focus on a ground glass plate placed at E. Without the driving 
clock, tests made on the sun showed that the image at f’ traveled at tue rate of 
one-sixth of a millimeter per second. In order to overcome this difficulty a 24- 
hour clock was used to drive the telescope in right ascension. 
shows the manner in which this clock was mounted. 
ordinary 116 Kodak film was used. 


The photograph 
Instead of using plates an 


In order to facilitate changing pictures a small hand crank was wired to the 
semi-ring device of the Kodak. 

The objective of the telescope was 5 centimeters in diameter and had a focal 
length of 90cm. A complete set of gelatinous filters gave the following results: 
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Filters 4, B, F and G only gave good results when exposed for 10 seconds or 
longer. Filter K2 required only 5 seconds to give clear definition, while filter C 
gave best results. It required 4 seconds t 


» take a photograph of the crescent 
moon. The photographs were taken on 2'4 by 414 Kodak films 
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The writer desires to acknowledge the helpful assistance and suggestions 
received from Professors Dustheimer and Unnewehr in constructing and operat- 
ing this telescopic-camera. He also hopes that someone will try this unique in 
expensive equipment at some future solar eclips« 

Rospert | 1s 

Smith Observatory, Baldwin-Wallace College, Berea, Ohi 

The Aurora of November 8, 1925. —The day of November 8 was 
somewhat rainy but clearing weather came about 7 :30 \s soon as. the 
northern sky became clear it was evident that an auror similar to that of 
October 23, was about to take place. At 8:40 p.m. the auroral a1 was very 
pronounced and of a bright yellow green. Filament-like streamers played con 
tinuously along the upper edge of the arch. Larger and more active rays started 
to emanate from the eastern portion of the display at 9:00 M. Shortly. as in 


the previous exhibition, the arch began to break up and large patches of pale 
apple-green light commenced to circulate rapidly about the sky. Within five 
minutes no sign of an arch was visible. 


At 9:30 p. M., however, the auroral arch again formed and the luminous areas 
gave way to long streamers which gently waved to and fro along the periphery 
of the bow. It was noticed that the height of the arc above the horizon varied. 


\t times it was not more than 20° above the horizon, at others it was at least 38 
to 40° above it. Faint extensions of streamers to the zenith could be traced. 


Some rays extended above and below the arch. Activity died down at 10:00 p.m. 
and all was quiet until 11:00 p.m. when a bright green bow stretched unbroken 
from west to east. An occasional bright spot would appear on the edge of the 
arch, only to die down and spring up in another place No sound was heard 
during this display but several colors were noted, pink and green being the most 
pronounced hues seen. At midnight practically all of the arch had disappeared 
but later on it appeared and was visible with more or less intensity until dawn. 

On November 7, Mr. Seagrave reported only one sunspot and some faculae, 
while on November 9 he found thirteen spots. On the 10th one of these, in 


the southwest quadrant of the sun, had become so large that he was able to see 
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it with the naked eye. Traces of auroral activity have been seen here on almost 
every clear night since the first of October. 
Lewis J. Boss. 
North Scituate, R. I., November 11, 1925. 





GENERAL NOTES 


Protessor A. E. Douglass of the University of Arizona will lecture at 
the University of Illinois on January 5 and 6. His topics will be “Big Trees and 
Climate of the Past” and “Recent Work on Mars.” 





Dr. L. J. Comrie writes that he is now connected with the Nautical Al- 
manac Office, Royal Naval College, London, S. E. 10. 





Professor John S. Plaskett, director of the Dominion Astrophysical 
Observatory, Victoria, B. C., received the honorary degree of LL. D. at the recent 
Convocation of the University of British Columbia, the first to be held in the 
permanent buildings of the University at Point Grey. The president of the Uni- 
versity in introducing Professor Plaskeit mentioned “the mysterious double star 
that he discovered and now bears his nan. ” He said: “It rather appals ordi- 
nary mortals to learn that this binary is the most ponderous and vast of the 
stellar systems. But there is some alleviation in the fact that the system is known 
familiarly as the ‘Plaskett Twins,’ and that they are the hottest entities known 
to man.” 





Sunspot Activity.— During October, November and December, sunspots 
have been quite numerous and some of them have been very large. Mr. F. E. 
Seagrave writes that on December 17, 18 and 19 there were two clusters of spots 
that were visible to the naked eye. He says: “I never counted more spots than 
on those dates, although the maximum of sunspots is not due until 1928.” 


Parallaxes of Fitty Stars.—In Sproul Observatory Publications No. 8, 
recently received, is given the fourth list of parallaxes of stars determined photo- 
graphically at the Sproul Observatory. The photographs were taken with the 
Sproul visual refractor of twenty-four inches aperture and thirty-six feet focal 
length. Each photograph was taken through a yellow green filter placed next to 
the film of an Isochromatic plate. An occulting disc was used to reduce the 
magnitude of the parallax star to the average magnitude of the comparison stars, 
which is about 10.0. 

The average number of plates was about 15 per star and the probable error 
of a parallax determined is in most cases under 07010. 

The measures were made by John A. Miller and John H. Pitman with the 
cooperation of Margaret E. Powell, Walter A. Matos and Marjorie Onderdonk. 

In the case of nine Pleiades stars, for which all the plates were measured 
by Mr. Pitman, the average relative parallax came out 07014 + 07004. The com- 
parison stars were selected from stars supposed to be outside the Pleiades cluster. 
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Grants of Aid to Astronomical Research.— At the meeting of the 
International Astronomical Union at Cambridge, England, last summer, the fol- 
lowing grants of aid to individuals for astronomical researches were allowed by 
the General Assembly: 

“25,000 francs per year for the next three years to Professor de Sitter to 
carry out a program of observation of azimuth for the determination of funda- 
mental declination by observers at an equatorial, a northern, and a_ southern 
station. 

“£100 a year for three years to Professor Deslandres for the publication of 
plates taken at Meudon of the upper layer of the solar atmosphere. 

“£40 a year for three years to Arcetri to enable the visual observations of 
prominences to be reduced and published. 

“10,000 francs a year for three years for the International Bureau of the 
Variation of Latitude. 

“£14 as an additional grant to the British Astronomical Association to cover 
a deficit in the preparation of Galle’s Comet List. 

“14.000 francs a year for three years for the Committee on the Carte du Ciel. 

“1.200 francs as an annual grant to the Director 


f the Cracow Observatory 
to enable him to continue the publication of his ephemerides of eclipsing binaries. 
“50,000 francs a year for three years for the continuation of the work done 
by the Bureau de ’Heure. 
“6 000 francs to Dr. Aitken for the clerical work of the Double Star Bureau.” 
The above notes are taken from the excellent report of the Cambridge Meet- 
ing by Dr. Adriaan van Maanen, in Pub. A. S. P., October, 1925. 





The Total Eclipse of the Sun, January 14, 1926. 
promises to be well observed, although the path of totality lies across a part of 





This eclipse 


the globe where there are no established observatories. The eclipse will begin at 
sunrise in East Africa and the moon’s shadow will pass across the Indian Ocean, 
passing over a small island, Seychelles, about 700 miles east of the African coast, 
thence across the islands of Sumatra, Borneo, and Mindanao, the southernmost 
one of the Philippine group, the eclipse ending at sunset in the Pacific Ocean. 


Most of the observing stations will be grouped on the Island of Sumatra, 
where the observing conditions appear to be the most favorable, the duration of 
totality being upwards of three minutes. Unfortunately the maximum duration 
of 4" 11° occurs in mid-ocean (see chart on page 38). So far as we have been 
able to learn there will be three expeditions from the United States, and one 


each from England, Australia, Germany, Holland, Italy and Java. 


The American parties are: (1) The U. S. Naval Observatory party, in 
charge of Captain F. B. Littell, including Professors George H. Peters and George 
M. Raynsford, astronomers in the Naval Observatory, and Dr. John A. Anderson 
of the Mount Wilson Observatory. Their observing station will probably be at 
Tebing Tingge, Sumatra. 

(2) The Sproul Observatory party, consisting of Director and Mrs. John A. 
Miller; Dr. Heber D. Curtis, director of the Allegheny Observatory, with Mrs. 
Curtis and Baldwin Curtis; Ross W. Marriott and Dean B. McLaughlin, of the 
Sproul Observatory; Adrian Rubel and Wilson M. Powell, seniors at Harvard, 
and Lamont Dominick of New York. Their observing station will probably be 
at Benkoelen, on the west coast of Sumatra. 


(3) The Harvard party, consisting of Dr. H. T. Stetson, director the 


of 
Harvard Astronomical Laboratory; Dr. W. W. Coblentz, physicist of the U. S 
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Bureau of Standards; Mr. Weld Arnold and Mr. W. A. Spurr, Harvard students. 
Their station will be at or near Benkoelen. 


Dr. Horn d’Arturo, with an Italian expedition, will be stationed in Somali- 
land, near the east coast of Africa. 

The English expedition sent to Sumatra by the “Joint Permanent Commit- 
tee,” will probably be at Benkoelen, a former British naval station. The party 
consists of Messrs. G. E. Barton, C. R. Davidson, F. J. M. Stratton, F. W. Aston 
and Colonel J. Whaley Cohen. 

The Australian party under Mr. Z. Merfield, of the Melbourne Observatory, 
will probably be stationed at Benkoelen. 

Professor Votite from Lembang in Java will be near Palembang, north of 
the mountainous ridge that forms the backbone of Sumatra. 

An expedition from the Royal Academy of Science of the Netherlands plans 
to occupy a station at Talangbetoetoe. about 10 miles northwest of Palembang. 
The party will consist of the following: Dr. J. van der Bilt, Utrecht Observa- 
tory; Dr. M. Minnaert, Helio-physical Laboratory, Utrecht; Dr. W. J. H. Moll, 
Department of Physics, University of Utrecht; Dr. A. Pannekoek, University of 
Amsterdam, and Miss J. C. Thoden van Velzen, graduate student of the Univer- 
sity of Amsterdam. 

It is reported also that the Einstein Foundation and the Potsdam Observatory 
are sending an expedition to Sumatra under the direction of Dr. E. F. Freundlich 
to secure observations for further study of the Einstein deflection of light rays 
in a gravitational field. 

It is hoped the weather will be propitious for all these parties. 

The data for this note have been obtained chiefly from The Observatory for 
November, 1925, Publications of the Astronomical Society of the Pacific, for 


October, 1925, and from previous issues of PopuLAR ASTRONOMY. 





Request for Astronomical Publications.—The Library of the Uni- 


versity of Louvain has the following American astronomical publications only. 


American Association of Variable Star Observers, Monthly Reports, 1917, to date. 
American Astronomical Society, Publications 1 - 3 

Astronomical Journal, No. 833 to date. 

Astrophysical Journal, 1 - 5; 6, Nos. 2 - 5; 7 - 26; 54 to date. 

Columbia University, Contributions from the Observatory, No. 27. 

Dearborn Observatory, Annals 1. 

Harvard Observatory, complete. 

Naval Observatory, Publications (second series), 2 - 7; 9, parts 2 - 4, appendix. 
Astronomical Papers of the American Ephemeris, 1, part 6; 2, parts 1, 2. 5, 6; 

3 - 8, part 1; 10, parts 1 and 2; and various other Astronomical and Meteor- 

ological volumes from the Naval Observatory, prior to 1892. 

Smithsonian Institution, Annals of the Astrophysical Observatory, 1; 2; 4. 

The University would greatly appreciate the receipt of missing parts of the 
publications cited and also the acquisition of other publications from American 
observatories and astronomical societies. 

It is requested that institutions and individuals having publications to donate 
to the Library submit a list of such publications to the Librarian at the Universi- 
ty, Louvain, Belgium, who will in turn notify the donor if the gift has not 
already been supplied. This will avoid unnecessary duplication. 

HarLtow SHAPLEY. 

Cambridge, Massachusetts. 





